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GASSIZ was above all else a teacher. His mission in Amer- 
ica was that of a teacher of science—of science in the broad- 
est sense as the orderly arrangement of all human knowledge. 
He would teach men to know, not simply to remember or to 
guess. He believed that men in all walks of life would be more 
useful and more successful through the thorough development of 
the powers of observation and judgment. He would have the 
student trained through contact with real things, not merely ex- 
ercised in the recollection of the book descriptions of things. 
“If you study Nature in books,” he said, “when you go out of 
doors you can not find her.” 

Agassiz was once asked to write a text-book in zodlogy for the 
use of schools and colleges. Of this he said: “I told the publish- 
ers that I was not the man to do that sort of thing, and I told 
them, too, that the less of that sort of thing which is done the 
better. It is not school-books we want, it is students. The book 
of Nature is always open, and all that I can do or say shall be to 
lead young people to study that book, and not to pin their faith to 
any other.” 

He taught natural history in Harvard College as no other man 
had taught in America before. He was “the best friend that 
ever student had,” because the most genial and kindly. Cam- 
bridge people used to say that one had “less need of an overcoat 
in passing Agassiz’s house” than any other in that city. 

In the interest of popular education as well as of scientific re- 
search, Agassiz laid the foundation of the Museum of Compara- 


tive Zodlogy. Here, in the face of all sorts of discouragements, 
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he worked with wonderful zeal, which showed its results in the 
success of everything with which he had to do. 

Of the older teachers of biology in America, the men who were 
born between 1830 and 1850, nearly all who have reached emi- 
nence have been at one time or another pupils of Agassiz. The 
names of Le Conte, Hartt, Shaler, Scudder, Wilder, Putnam, 
Packard, Clark, Alexander Agassiz, Morse, Lyman, Brooks, Whit- 
man, Garman, Faxon, Fewkes, Minot, and many others not less 
worthily known, come to our thoughts at once as evidence of this 
statement. 

Even as late as 1873, when Agassiz died, the Museum of Com- 
parative Zodlogy was almost the only school in America where 
the eager student of natural history could find the work he 
wanted. The colleges generally taught only the elements of any 
of the sciences. Twenty years ago original research was scarcely 
considered as among the functions of the American college. Such 
investigators as America had were for the most part outside of 
the colleges, or at the best carrying on their investigations in time 
stolen from the drudgery of the class-room. One of the greatest 
of American astronomers was kept for forty years teaching alge- 
bra and geometry, with never a student far enough advanced to 
realize the real work of his teacher. And this case was typical 
of hundreds before the university spirit was kindled in American 
schools. That this spirit was kindled in Harvard forty years ago 
was due in the greatest measure to Agassiz’s influence. It was 
here that graduate instruction in science in America practically 
began. In an important sense the Museum of Comparative Zodlo- 
gy was the first American university. 

Notwithstanding the great usefulness of the museum and the 
broad influence of its teachers, Agassiz was not fully satisfied. 
The audience he reached was still too small. Throughout the 
country the great body of teachers of science went on in the old 
mechanical way. On these he was able to exert no influence. 
The boys and girls still kept up the humdrum recitations from 
worthless text-books. They got their lessons from the book, re- 
cited them from memory, and no more came into contact with 
Nature than they would if no animals or plants or rocks existed 
on this side of the planet Jupiter. 

It was to remedy this state of things that Agassiz conceived, 
in 1872, the idea of a scientific “ camp-meeting,” where the workers 
and the teachers might meet together—a summer school of obser- 
vation where the teachers should be trained to see Nature for 
themselves and teach others how to see it. 

The first plan suggested was that of calling the teachers of the 
country together for a summer outing on the island of Nantucket. 
Before the site was chosen, Mr. John Anderson, a wealthy tobacco 














AGASSIZ AT PENIKESE. 723 


merchant in New York city, offered to Agassiz the use of his isl- 
and of Penikese, together with a large yacht and an endowment 
of fifty thousand dollars in money, if he would permanently lo- 
cate this scientific “camp-meeting” on the island. Thus was 
founded the Anderson School of Natural History on the island 
of Penikese,. 

Penikese is a little island containing about sixty acres of very 
rocky ground, a pile of stones, with intervals of soil. It is the 
last and least of the Elizabeth Islands, lying to the south of Buz- 
zard’s Bay, on the south coast of Massachusetts. The whole clus- 
ter was once a great terminal moraine of rocks and rubbish of 
all sorts, brought down from the mainland by some ancient gla- 
cier, and by it dropped into the ocean off the heel of Cape Cod. 
The sea has broken up the moraine into eight little islands by 
wearing tide channels between hill and hill. The names of these 
islands are recorded in the jingle which the children of that re- 
gion learn before they go to school: 


“Naushon, Nonamesset, Uncatena, and Wepecket, 
Nashawena, Pesquinese, Cuttyhunk, and Penikese.” 


And Penikese, last and smallest of them, lies, a little forgotten 
speck, out in the ocean, eighteen miles south of New Bedford. It 
contains two hills, joined together by a narrow isthmus, a little 
harbor, a farm-house, a flag-staff, a barn, a willow tree, and a 
flock of sheep. And here Agassiz founded his school. This was 
in the month of June in the year 1873. 

From the many hundred applicants who sent in their names 
as soon as the school was made public Agassiz chose fifty—thirty 
men, twenty women—teachers, students, and naturalists of various 
grades from all parts of the country. This practical recogni- 
tion of coeducation was criticised by many of Agassiz’s friends, 
trained in the monastic schools of New England, but the results 
soon justified the decision. These fifty teachers should be trained 
so far as he could train them in right methods of work. They 
should carry into their schools his own views of scientific teach- 
ing. Then each of these schools would become in its time a cen- 
ter of help to others, until the influence toward real work in sci- 
ence should spread throughout our educational system. 

None of us will ever forget his first sight of Agassiz. We had 
come down from New Bedford in a little tug-boat in the early 
morning, and Agassiz met us at the landing-place on the island. 
He was standing almost alone on the little wharf, and his great 
face beamed with pleasure. For this summer school, the thought 
of his old age, might be the crowning work of his lifetime. Who 
could foresee what might come from the efforts of fifty men and 
women, teachers of science, each striving to do his work in the 
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best possible way ? His thoughts and hopes rose to expectations 
higher than any of us then understood. 

His tall, robust figure, broad shoulders bending a little under 
the weight of years, his large round face lit up by kindly dark- 
brown eyes, his cheery smile, the enthusiastic tones of his voice, 
all these entered into our first as well as our last impressions of 
Agassiz. He greeted us with great warmth as we landed. He 
looked into our faces to justify himself in making choice of us 
among the many whom he might have chosen. 

The roll of the Anderson School has never been published, and 
I can only restore a part of it from memory. Among those whose 
names come to my mind as I write are Dr. Charles O. Whitman, 
now of Clark University ; Dr. William K. Brooks, of Johns Hop- 
kins; Dr. Frank H. Snow, now Chancellor of the University 
of Kansas; Dr. W. O. Crosby, of the Boston Society of Natural 
History, then a boy from Colorado interested in rocks and min- 
erals; Samuel Garman, Walter Faxon, Walter Fewkes, and 
Charles Sedgwick Minot, all of them still connected with the 
work at Cambridge; Ernest Ingersoll, then just beginning his 
literary work; Prof. Scott, of the Normal School at Westfield ; 
Prof. Stowell, of the school at Cortland; Prof. Apgar, of Trenton, 
N. J.; Prof. Fernald, of Maine; Miss Susan Hallowell, of Welles- 
ley College; Miss Mary Beaman (Mrs. Joralemon); Mr. E. A. 
Gastman, of Illinois; and other well-known instructors. With 
these was the veteran teacher of botany at Mount Holyoke Semi- 
nary, Miss Lydia W. Shattuck, with her pupil and associate, Miss 
Susan Bowen. Prof. H. H. Straight and his bride, both then 
teachers in the State Normal School at Oswego, were also with 
us. These four, whom all of us loved and respected, were the first 
of our number to be claimed by death. 

Among our teachers, besides Agassiz, were Burt G. Wilder, 
Edward 8. Morse, Alfred Mayer, Frederick W. Putnam, then 
young men of growing fame, with Arnold Guyot and Count 
Pourtalés, early associates of Agassiz, already in the fullness of 
years. Mrs. Agassiz was present at every lecture, note-book in 
hand, and her genial personality did much to bind the company 
together. 

The old barn on the island had been hastily converted into a 
dining-hall and lecture-room. A new floor had been put in, but 
the doors and walls remained unchanged, and the swallows’ nests 
were undisturbed under the eaves. The sheep had been turned 
out, the horse-stalls were changed to a kitchen, and on the floor 
of the barn, instead of the hay-wagon, were placed three long 
tables. At the head of one of these sat Agassiz. At his right 
hand always stood a movable blackboard, for he seldom spoke 
without a piece of chalk in his hand. He would often give us a 
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lecture while we sat at the table, frequently about some fish or 
other creature, the remains of which still lay beside our plates, 

Our second day upon the island was memorable above all 
others. Its striking incident has passed into literature in the 
poem of Whittier, “The Prayer of Agassiz.” 

When the morning meal was over, Agassiz arose in his place 
and spoke, as only he could speak, of his purpose in calling us 
together. The swallows flew in and out of the building in the 
soft June air, for they did not know that it was no longer a barn 
but a temple. Some of them almost grazed his shoulder as he 
spoke to us of the needs of the people for better education. He 
told us how these needs could be met, and of the results which 
might come to America from the training and consecration of 
fifty teachers. 

This was to him no ordinary school, still less an idle summer’s 
outing, but a mission work of the greatest importance. He spoke 
with intense earnestness, and all his words were filled with that 
deep religious feeling so characteristic of all his thoughts. For 
to Agassiz each natural object was a thought of God, and trifling 
with God’s truth as expressed in Nature was the basest of sac- 
rilege. 

What Agassiz said that morning can never be said again. No 
reporter took his language, and no one could call back the charm 
of his manner or the impressiveness of his zeal and faith. 

At the end he said, “I would not have any man to pray for me 
now,” and that he and each of us would utter his own prayer in 
silence. What he meant by this was that no one could pray in 
his stead. No public prayer could take the place of the prayer 
which each of us would frame for himself. Whittier says: 


“Even the careless heart was moved, 
And the doubting gave aszent 
With a gesture reverent 

To the Master well beloved. 

As thin mists are glorified 

By the light they can not hide, 

All who gazed upon him saw, 
Through its veil of tender awe, 
How his face was still uplit 

By the old sweet look of it; 
Hopeful, trustful, full of cheer 
And the love that casts out fear.” 


And the summer went on with its succession of joyous morn- 
ings, beautiful days, and calm nights, with every charm of sea 
and sky, the master with us all day long, ever ready to speak 
words of help and encouragement, ever ready to give us from his 
own stock of learning. The boundless enthusiasm which sur- 
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rounded him like an atmosphere, and which sometimes gave the 
appearance of great achievement to the commonest things, was 
never lacking. 

Essentially Latin in his nature, he was always picturesque in 
his words and his work. He delighted in the love and approba- 
tion of his students and his friends, and the influence of his per- 
sonality sometimes gave his opinions weight beyond the value of 
the investigations on which they were based. With no other in- 
vestigator have the work and the man been so identified as with 
Agassiz. No other of the great workers has been equally great 
asateacher. His greatest work in science was his influence on 
other men. 

In an old note-book of those days I find fragments of some of 
his talks to teachers at Penikese. From this note-book I take 
some paragraphs, just as I find them written there: - 

“ Never try to teach what you do not yourself know and know 
well. If your school board insist on your teaching anything and 
everything, decline firmly to do it. It is an imposition alike on 
pupils and teacher to teach that which he does not know. Those 
teachers who are strong enough should squarely refuse to do such 
work. This much-needed reform is already beginning in our col- 
leges, and I hope it will continue. It is a relic of medieval times, 
this idea of professing everything. When teachers begin to de- 
cline work which they can not do well, improvements begin to 
come in. If one will be a successful teacher, he must firmly 
refuse work which he can not do successfully. 

“Tt is a false idea to suppose that everybody is competent to 
learn or to teach everything. Would our great artists have suc- 
ceeded equally well in Greek or calculus? A smattering of every- 
thing is worth little. It is a fallacy to suppose that an encyclopedic 
knowledge is desirable. The mind is made strong not through 
much learning, but by the thorough possession of something.” 

“Lay aside all conceit. Learn to read the book of Nature for 
yourself. Those who have succeeded best have followed for years 
some slim thread which has once in a while broadened out and 
disclosed some treasure worth a life-long search.” 

“A man can not be professor of zodlogy on one day and of 
chemistry on the next, and do good work in both. As in a concert 
all are musicians—one plays one instrument, and one another, but 
none all in perfection.” 

“You can not do without one specialty. You must have some 
base-line to measure the work and attainments of others. Fora 
general view of the subject, study the history of the sciences. 
Broad knowledge of all Nature has been the possession of no natu- 
ralist except Humboldt, and general relations constituted his 


specialty.” 
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“Select such subjects that your pupils can not walk without 
seeing them. Train your pupils to be observers, and have them 
provided with the specimens about which you speak. If you can 
find nothing better, take a house-fly or a cricket, and let each one 
hold a specimen and examine it as you talk.” 

“Tn 1847 I gave an address at Newton, Mass., before a Teach- 
ers’ Institute conducted by Horace Mann. My subject was grass- 
hoppers. I passed around a large jar of these insects, and made 
every teacher take one and hold it while I was speaking. If any 
one dropped the insect, I stopped till he picked it up. This was 
at that time a great innovation, and excited much laughter and 
derision. There can be no true progress in the teaching of natu- 
ral science until such methods become general.” 

“There is no part of the country where in the summer you 
can not get a sufficient supply of the best specimens. Teach your 
children to bring them in yourselves, Take your text from the 
brooks, not from the booksellers. It is better to have a few forms 
well known than to teach a little about many hundred species, 
Better a dozen specimens thoroughly studied as the result of the 
first year’s work, than to have two thousand dollars’ worth of 
shells and corals bought from a curiosity-shop. The dozen ani- 
mals would be your own.” 

“You * will find the same elements of instruction al] about you 
wherever you may be teaching. You can take your classes out 
and give them the same lessons, and lead them up to the same 
subjects you are yourselves studying here. And this method of 
teaching children is so natural, so suggestive, so true. That is the 
charm of teaching from Nature herself. No one can warp her to 
suit his own views. She brings us back to absolute truth as often 
as we wander.” 

“The study of Nature is an intercourse with the highest mind. 
You should never trifle with Nature. At the lowest her works 
are the works of the highest powers, the highest something in 
whatever way we may look at it.” 

“ A laboratory of natural history is a sanctuary where noth- 
ing profane should be tolerated. I feel less agony at improprie- 
ties in churches than in a scientific laboratory.” 

“In Europe I have been accused of taking my scientific ideas 
from the Church. In America I have been called a heretic be- 
cause I will not let my church-going friends pat me on the head.” 

Of all these lectures the most valuable and the most charming 
were those on the glaciers. In these the master spoke, and every 
rock on our island was a mute witness to the truth of his words. 








*In this paragraph, quoted by Mrs. Agassiz (Life and Letters ef Agassiz, p. 775), I 
have adopted the wording as given by her. 
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He often talked to us of the Darwinian theory, to which in all 
its forms he was most earnestly opposed. Agassiz was essentially 
an idealist. All his investigations were to him not studies of ani- 
mals or plants as such, but of the divine plans of which their 
structures are the expression. “ That earthly form was the cover 
of spirit was to him a truth at once fundamental and self-evi- 
dent.” The work of the student was to search out the thoughts 
of God, and as well as may be to think them over again. To 
Agassiz these divine thoughts were especially embodied in the 
relations of animals to each other. The species was the thought- 
unit, the individual reproduction of the thought in the divine 
mind at the moment of the creation of the first one of the series 
which represents the species. The marvel of the affinity of struct- 
ure—of unity of plan in creatures widely diverse in habits and 
outward appearance—was to him a result of the association of 
ideas in the divine mind, an illustration of divine many-sidedness, 
To Darwin these same relations would illustrate the force of he- 
redity acting under diverse conditions of environment. 

Agassiz had no sympathy with the prejudices worked upon by 
weak and foolish men in opposition to Darwinism. He believed 
in the absolute freedom of science; that no power on earth can 
give answers beforehand to the questions which men of science 
endeavor to solve. Of this I can give no better evidence than the 
fact that every one of the men specially trained by him has joined 
the ranks of the evolutionists. He would teach them to think 
for themselves, not to think as he did. 

The strain of the summer was heavier than we knew. Before 
the school came to an end, those who were nearest him felt that 
the effort was to be his last. His physician told him that he must 
not work, must not think. But all his life he had done nothing 
else. To stop was impossible, for with his temperament there 
was the sole choice between activity and death. 

And in December the end came. In the words of one of his 
old students, Theodore Lyman, “ We buried him from the chapel 
that stands among the college elms. The students laid a wreath 
of laurel on his bier, and their manly voices sang a requiem. For 
he had been a student all his life long, and when he died he was 
younger than any of them.” 

The next summer, the students of the first year came together 
at Penikese, and many eager new faces were with them. Wise and 
skillful teachers were present, but Agassiz was not there, and the 
sense of loss was felt above everything else. The life was gone 
out from Penikese, and at the end of the summer the authorities 
of the museum closed the doors of the Anderson School forever. 
The buildings stand on the island, just as we left them in 1874, a 
single old sea-captain in charge of them all these years, until last 
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winter, when he was lost in a storm. The blackboards in the 
lecture-hall* still bear the inscriptions left on them by the students 
and taken from the words of the master : 

“Stupy NATURE, NOT BOOKS.” 

“BE NOT AFRAID TO SAY No, 

“ A LABORATORY IS A SANCTUARY WHICH NOTHING PROFANE 
SHOULD ENTER.” 

But, while the island of Penikese is deserted, the impulse which 
came from Agassiz’s work there still lives, and is felt in every 
field of American science, 

With all appreciation of the rich streams which in late years 
have come to us from Germany, it is still true that “the school 
of all schools which has most influence on scientific teaching in 
America was held in an old barn on an uninhabited island some 
eighteen milesfrom the shore. It lasted but three months, and in 
effect it had but one teacher. The school at Penikese existed in 
the personal presence of Agassiz; when he died it vanished !” 





NEW CHAPTERS IN THE WARFARE OF SCIENCE. 
XV. ASTRONOMY. 
By ANDREW DICKSON WHITE, LL. D., L. H.D., 
EX-PRESIDENT OF CORNELL UNIVERSITY. 


PART II. 


A sc news of triumphant attacks upon him and upon the 
truth he had established were coming in from all parts of 
Europe, Galileo prepared a careful treatise in the form of a dia- 
logue, exhibiting the arguments for and against the Copernican 
and Ptolemaic systems, and offered to submit to any conditions 
that the Church tribunals might impose if they would allow it to 
be printed. At last, after discussions which extended through 
eight years, they consented, imposing a humiliating condition ;— 
the preface written in accordance with the ideas of Father Ric- 
ciardi, Master of the Sacred Palace, and signed by Galileo, in 
which the Copernican theory was virtually exhibited as a play of 
the imagination, and not at all as opposed to the Ptolemaic doc- 


trine reasserted in 1616 by the Inquisition under the direction of 
Pope Paul V.} 





* According to Dr. Carl HI. Eigenmann, who has lately visited the island. 

+ As te the general style of the attacks, see Fromundus’s book, cited above, passim, but 
especially the heading of chapter vi, and the argument in chapters x and xi. For inter- 
esting reference to one of Fromundus’s arguments, showing, by a mixture of mathematics 
and theology, that the earth is the center of the universe, see Quetelet, Histcire des Sciences 
mathématiques et physiques, Bruxelles, 1864, p. 170; also, Midler, Geschichte der As- 
tronomie, vol. i, p. 274, 
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This new work of Galileo—the “ Dialogo ”—appeared in 1632, 
and met with prodigious success. It put new weapons into the 
hands of the supporters of the Copernican theory. The pious 
preface was laughed at from one end of Europe to the other. 
This roused the enemy. The Jesuits, Dominicans, and the great 
majority of the clergy returned to the attack more violent than 
ever, and in the midst of them stood Pope Urban VIII, most 
bitter of all. His whole power was now thrown against Galileo. 
He was touched in two points: first, in his personal vanity, for 
Galileo had put his arguments into the mouth of one of the persons 
in the dialogue and their refutation into the mouth of another; 
but, above all, he was touched in his religious feelings. Again and 
again he insisted to all comers on the absolute and specific declara- 
tions of Holy Scripture, which prove that the sun and heavenly 
bodies revolve about the earth, and declared that to gainsay them 
is simply to dispute revelation. Certainly, if one ecclesiastic 
more than another ever seemed nof under the care of the Spirit of 
Truth, it was Urban VIII in all this matter. 

Herein was one of the greatest pieces of ill fortune that has 
ever befallen the older Church. Had Pope Urban been broad- 
minded and tolerant like Benedict XIV, or had he been taught 
moderation by adversity like Pius VII, or had he possessed the 
large scholarly qualities of Leo XIII, now reigning, the vast 
scandal of the Galileo case would never have burdened the 
Church: instead of devising endless quibbles and special pleadings 
to escape responsibility for this colossal blunder, its defenders 
could have claimed forever for the Church the glory of fearlessly 
initiating a great epoch in human thought. 

But it was not soto be. Urban was not merely Pope, he was 
also a prince of the house of Barberini, and therefore doubly 
angry that his arguments had been publicly controverted. 

The opening strategy of Galileo’s enemies was to forbid the 
sale of his work; but this was soon seen to be unavailing, for the 
first edition had already been spread throughout Europe. Urban 
now became more angry than ever, and both Galileo and his 
works were placed in the hands of the Inquisition. In vain did 
the good Benedictine, Castelli, urge that Galileo was entirely 
respectful to the Church ; in vain did he insist that “nothing that 
can be done can now hinder the earth from revolving.” He was 
dismissed in disgrace, and Galileo was forced to appear in the 
presence of the dread tribunal without defender or adviser. There, 
as was so long concealed, but as is now fully revealed, he was 
menaced with torture again and again by express order of Pope 
Urban, and, as is also thoroughly established from the trial docu- 
ments themselves, forced to abjure under threats, and subjected 
to imprisonment by command of the Pope; the Inquisition defer- 
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ring in this whole matter to the papal authority. All the long 
series of attempts made in the supposed interest of the Church to 
mystify these transactions have at last failed. The world knows 
now that Galileo was subjected certainly to indignity, to impris- 
onment, and to threats equivalent to torture, and was at last 
forced to pronounce publicly and on his knees his recantation, 
as follows: ' 

“T, Galileo, being in my seventieth year, being a prisoner and 
on my knees, and before your Eminences, having before my eyes 
the Holy Gospel, which I touch with my hands, abjure, curse, 
and detest the error and the heresy of the movement of the 
earth.” * 

He was vanquished indeed, for he had been forced, in the face 
of all coming ages, to perjure himself. To complete his dishonor, 
he was obliged to swear that he would denounce to the Inquisition 
any other man of science whom he should discover to be support- 
ing the “ heresy of the motion of the earth.” 

Many have wondered at this abjuration, and on account of it 
have denied to Galileo the title of martyr. But let such gain- 
sayers consider the circumstances. Here was an old man—one 
who had reached the allotted threescore years and ten, broken 
with disappointments, worn out with labors and cares, dragged 
from Florence to Rome, with the threat from the Pope himself 
that if he delayed he should be “ brought in chains”; sick in body 
and mind, given over to his oppressors by the grand duke who 
ought to have protected him, and on his arrival in Rome threat- 
ened with torture. What the Inquisition was he knew well. He 
could remember but as yesterday the burning of Giordano Bruno 
in that same city for scientific and philosophic heresy; he could 
remember, too, that only eight years before this very time De 
Dominis, Archbishop of Spalatro, having been seized by the In- 
quisition for scientific and other heresies, had died in a dungeon, 
and that his body and his writings had been publicly burned. 

To the end of his life, nay, after his life was ended, the perse- 
cution of Galileo was continued. He was kept in exile from his 
family, from his friends, from his noble employments, and held 
rigidly to his promise not to speak of his theory. When, in the 
midst of intense bodily sufferings from disease, and mental suffer- 
ings from calamities in his family, he besought some little liberty, 
he was met with threats of committal to a dungeon. When at 





* For various utterances of Pope Urban against the Copernican theory at this period, 
see extracts from the original documents given by Gebler. For punishment of those who 
had shown some favor to Galileo, see various citations, and especially those from the 
Vatican manuscript, Gebler, p. 216. As to the text of the abjuration, see L’Epinois; also 
Polacco, Anticopernicus, etc., Venice, 1644; and for a discussion regarding its publication, 
see Favaro, Miscellanea Galileana, p. 804. 
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last a special commission had reported to the ecclesiastical au- 
thorities that he had become blind and wasted with disease and 
sorrow, he was allowed a little more liberty, but that little was 
hampered by close surveillance. He was forced to bear contempti- 
ble attacks on himself and on his works in silence; to see the men 
who had befriended him severely punished ; Father Castelli ban- 
ished; Ricciardi, the Master of the Sacred Palace, and Ciampoli, 
the papal secretary, thrown out of their positions by Pope Urban, 
and the Inquisitor at Florence reprimanded for having given per- 
mission to print Galileo’s work. He lived to see the truths he 
had established carefully weeded out from all the Church colleges 
and universities in Europe, and when in a scientific work he hap- 
pened to be spoken of as “ renowned,” the Inquisition ordered the 
substitution of the word “ notorious.” * 

And now measures were taken to complete the destruction of 
the Copernican theory, with Galileo’s proofs of it. On the 16th 
of June, 1633, the Holy Congregation, with the permission of the 
reigning Pope, ordered the sentence upon Galileo, and his recan- 
tation, to be sent to all the papal nuncios throughout Europe, as 
well as to all archbishops, bishops, and inquisitors in Italy ; and 
this document gave orders that the sentence and abjuration be 
made known “to your vicars, that you and all professors of phi- 
losophy and mathematics may have knowledge of it, that they 
may know why we proceeded against the said Galileo, and recog- 
nize the gravity of his error, in order that they may avoid it, and 
thus not incur the penalties which they would have to suffer in 
case they fell into the same.” ¢ 

As aconsequence of this, the professors of mathematics and 
astronomy in various universities of Europe were assembled and 
these documents were read to them. To the theological authori- 
ties this gave great satisfaction ; the Rector of the University of 
Douay, referring to the opinion of Galileo, wrote to the papal 
nuncio at Brussels, “the professors of our university are so op- 
posed to this fanatical opinion that they have always held that 
it must be banished from the schools: in our English college at 
Douay this paradox has never been approved and never will be.” 

Still another step was taken: the Inquisitors were ordered, 
especially in Italy, not to permit the publication of a new edition 
of any of Galileo’s works, nor of any similar writings. On the 
other hand, theologians were urged, now that Copernicus and 





*TIt is not probable that torture in the ordinary sense was administered to Galileo, 
though it was threatened. See Th. Martin, Vie de Galilée, for a fair summing up of the 
case. For the substitution of the word “notorious” for “renowned” by order of the 
Inquisition, see Martin, p. 227. 

+ For a copy of this document, see Gebler, p. 269. As to the spread of this and simi- 
lar documents notifying Europe of Galilco’s condemnation, see Favaro, pp. 804, 805. 
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Galileo and Kepler were silenced, to reply to them with tongue 
and pen. Europe was flooded with these theological refutations 
of the Copernican system. 

To make all complete, there was prefixed to the “ Index” of 
the Church, forbidding “ all writings which affirm the motion of 
the earth,” a bull signed by the reigning Pope, which, by virtue of 
his infallibility as a divinely guided teacher in matters of faith 
and morals, clinched this condemnation into the consciences of 
the whole Christian world. 

From the mass of books which appeared under the auspices 
of the Church immediately after the condemnation of Galileo, for 
the purpose of rooting out every vestige of the hated Copernican 
theory from the mind of the world, two may be taken as typical. 
The first of these was a work by Scipio Chiaramonti, dedicated 
to Cardinal Barberini. Among his arguments against the double 
motion of the earth may be cited the following : 

“ Animals, which move, have limbs and muscles; the earth 
has no limbs or muscles, therefore it does not move. It is angels 
who make Saturn, Jupiter, the sun, etc., turn round. If the earth 
revolves, it must also have an angel in the center to set it in mo- 
tion; but only devils live there; it would therefore be a devil 
who would impart motion to the earth... . 

“The planets, the sun, the fixed stars, all belong to one spe- 
cies—namely, that of stars—they therefore all move or all stand 
still. It seems, therefore, to be a grievous wrong to place the 
earth, which is a sink of impurity, among the heavenly bodies, 
which are pure and divine things.” 

The next, which I select from the mass of similar works, is 
the Anticopernicus Catholicus of Polacco. It was intended to 
deal a finishing stroke at Galileo’s heresy. 

In this it is declared: “The Scripture always represents the 
earth as at rest, anu the sun and moon as in motion; or, if these 
latter bodies are ever represented as at rest, Scripture represents 
this as the result of a great miracle.” ... 

“These writings must be prohibited, because they teach cer- 
tain principles about the position and motion of the terrestrial 
globe repugnant to Holy Scripture and to the Catholic interpre- 
tation of it, not as hypotheses but as established facts. .. . 

“It is possible to work with the hypotheses of Copernicus so 
as to explain many phenomena. ... Yet it is not permitted to 
argue on his premises except to show their falsity.” 

Speaking of Galileo’s book, Polacco says that it “smacked of 
Copernicanism,” and that, “ when this was shown to the Inquisi- 
tion, Galileo was thrown into prison and was compelled to utterly 
abjure the baseness of this erroneous dogma.” 

As to the authority of the cardinals in their decree, Polacco 
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asserts that, since they are the “ Pope’s Council” and his “ broth- 
ers,” their work is one, except that the Pope is favored with spe- 
cial divine enlightenment. 

Having shown that the authority of the Scriptures, of popes, 
and of cardinals is against the new astronomy, he gives a refuta- 
tion based on physics. He asks: “If we concede the motion of 
the earth, why is it that an arrow shot into the air falls back to 
the same spot, while the earth and all things on it have, in the 
mean time, moved very rapidly toward the east ? Who does not 
see that great confusion would result from this motion ?” 

Next he argues from metaphysics, as follows: “The Coper- 
nican theory of the earth’s motion is against the nature of the 
earth itself, because the earth is not only cold but contains in 
itself the principle of cold; but cold is opposed to motion, and 
even destroys it—as is evident in animals, which become motion- 
less when they become cold.” 

Finally, he clinches all with a piece of theological reasoning, 
as follows: “Since it can certainly be gathered from Scripture that 
the heavens move above the earth, and since a circular motion 
requires something immovable around which to move,... the 
earth is at the center of the universe.” * 

But any sketch of the warfare between theology and science in 
this field would be incomplete without some reference to the treat- 
ment of Galileo after his death. He had begged to be buried in 
his family tomb in Santa Croce; this request was denied. His 
friends wished to erect a monument over him; this, too, was 
refused. Pope Urban said to the ambassador Niccolini that “it 
would be an evil example for the world if such honors were ren- 
dered to a man who had been brought before the Roman Inquisi- 
tion for an opinion so false and erroneous ; who had communicated 
it to many others, and who had given so great a scandal to Chris- 
tendom.” In accordance, therefore, with the wish of the Pope and 
the orders of the Inquisition, Galileo was buried ignobly, apart 
from his family, without fitting ceremony, without monument, 
without epitaph. Not until forty years after did Pierrozzi dare 
write an inscription to be placed above his bones; not until a 
hundred years after did Nelli dare transfer his remains to a suit- 
able position in Santa Croce, and erect a monument above them. 
Even then the old conscientious hostility burst forth: the Inqui- 
sition was besought to prevent such honors to “a man condemned 
for notorious errors”; and that tribunal refused to allow any epi- 
taph to be placed above him which had not been submitted to its 





* For Chiaramonti’s book and selections given, see Gebler as above, p. 271. For 
Polacco, see his work as cited, especially Assertiones i, ii, vii, xi, xiii, Ixxiii, clxxxvii, 
and others. The work is in the White Library at Cornell University. The date of it 
is 1644, 
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censorship. Nor has that old conscientious consistency in hatred 
yet fully relented: hardly a generation since has not seen some 
ecclesiastic like Marini or De Bonald or Rallaye or De Gabriac, 
suppressing evidence, or torturing expressions, or inventing theo- 
ries to blacken the memory of Galileo and save the reputation of 
the Church. Nay, more, there are school histories, widely used, 
which, in the supposed interest of the Church, misrepresent in the 
grossest manner all these transactions in which Galileo was con- 
cerned. Sancta simplicitas! The Church has no worse enemies 
than those who devise and teach these perversions, They are 
simply rooting out, in the long run, from the minds of the more 
thoughtful scholars, respect for the great organization which such 
writings are supposed to serve. Their work is just as futile as 
that of writers of school histories which in the supposed Protest- 
ant interest misrepresent the Roman doctrine of indulgences.* 

The Protestant Church was hardly less energetic against the 
new astronomy than the mother Church had been. The sacred 
science of the first Lutheran Reformers was transmitted as a pre- 
cious legacy, and in the next century was made much of by Calo- 
vius. His great learning and determined orthodoxy gave him 
leadership in the Lutheran Church. Utterly refusing to look at 
ascertained facts, he cited the turning back of the shadow upon 
King Hezekiah’s dial and the standing still of the sun for Joshua, 
denied the movement of the earth, and denounced the Copernican 
view as clearly opposed to Scripture. To this day his arguments 
are repeated by sundry orthodox leaders of American Luther- 
anism. 

As to the other branch of the reformed Church, Turretin, Cal- 
vin’s famous successor, even after Kepler and Newton had estab- 
lished the theory of Copernicus and Galileo, put forth his compen- 
dium of theology, in which he proved from a multitude of script- 
ural texts that the heavens, sun,and moon move about the earth, 
which stands still in the center.t In England we see similar 
theological efforts even after they had become utterly futile: 
among the strict churchmen, the great Dr. South denounced the 
Royal Society as “irreligious,” and among the Puritans the emi- 
nent John Owen declared that Newton’s discoveries were “ built 
on fallible phenomena and advanced by many arbitrary presump- 





* For the persecutions of Galileo’s memory after his death, see Gebler, Wohlwill, but 
especially Th, Martin, p. 243, and elsewhere. For the persecution of Galileo’s memory, see 
Th. Martin, chapters ix and x. For documentary proofs, see L’Epinois. For a collection 
of the slanderous theories invented against Galileo, see Martin, final chapters and appendix. 
Both these authors are devoted to the Church, but, unlike Monsignor Marini, are too up- 
right to resort to the pious fraud of suppressing documents or interpolating pretended 
facts. 

t For Calovius, see Zoeckler, Geschichte, vol. i, pp. 684 and 768. For Calvin and Tar- 
retin, see Shields, The Final Philosophy, pp. 60, 61. 
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tions against evident testimonies of Scripture.” Even Milton 
seems to have hesitated between the two systems. At the begin- 
ning of the eighth book of Paradise Lost he makes Adam state 
the difficulties of the Ptolemaic system, and then brings forward 
an angel to make the usual orthodox answers: later, Milton seems 
to lean toward the Copernican theory, for, referring to the earth, 


he says: 
* Or she from west her silent course advance 


With inoffensive pace, that spinning sleeps 
On her soft axle, while she faces even 
And bears thee soft with the smooth air along.” 


Yet English orthodoxy continued to assert itself. In 1724 
John Hutchinson, professor at Cambridge, published his Moses’ 
Principia, a system of. philosophy in which he sought to build up 
a complete physical system of the universe from the Bible. In 
this he assaulted the Newtonian theory as “atheistic,” and led the 
way for similar attacks by such Church teachers as Horne, Dun- 
can Forbes, and Jones of Nayland. But one far greater than 
these involved himself in this view. That same limitation of his 
reason by the simple statements of Scripture which led John 
Wesley to declare that “unless witchcraft is true, nothing in the 
Bible is true,” led him, while giving up the Ptolemaic theory and 
accepting in a general way the Copernican, to suspect the demon- 
strations of Newton. Happily, his inborn nobility of character 
lifted him above any bitterness or persecuting spirit, or any im- 
position of doctrinal tests which could prevent those who came 
after him from finding their way to the truth. 

But in the midst of this vast expanse of theologic error signs 
of right reason began to appear, both in England and America. 
Noteworthy is it that Cotton Mather, bitter as was his orthodoxy 
regarding witchcraft, accepted, in 1721, the modern astronomy 
fully, with all its consequences. 

In the following year came an even more striking evidence 
that the new scientific ideas were making their way in England. 
In 1722 Thomas Burnet published the sixth ecition of his “Sacred 
Theory of the Earth.” In this he argues as usual to establish the 
scriptural doctrine of the earth’s stability; but in his preface 
he sounds a remarkable warning. He mentions the great mis- 
take into which St. Augustine led the Church regarding the 
doctrine of the antipodes, and says, “If within a few years or 
in the next generation it should prove as certain and demonstra- 
ble that the earth is moved, as it is now that there are antipodes, 
those that have been zealous against it, and engaged the Scripture 
in the controversy, would have the same reason to repent of their 
forwardness that St. Augustine would now, if he were still alive.” 
Fortunately, too, Protestantism had no such power to oppose 
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the development of the Copernican ideas as the older Church had 
enjoyed. Yet there were some things in its warfare against sci- 
ence even more indefensible. In 1772 the famous English ex- 
pedition for scientific discovery sailed from England under Cap- 
tain Cook. Greatest by far of all the scientific authorities chosen 
to accompany it was Dr. Priestley. Sir Joseph Banks had espe- 
cially invited him. But the clergy of Oxford and Cambridge 
interfered. Priestley was considered unsound in his views of the 
Trinity; it was evidently suspected that this might vitiate his 
astronomical observations; he was rejected, and the expedition 
crippled. 

The orthodox view of astronomy lingered on in other branches 
of the Protestant Church. In Germany even Leibnitz attacked 
the Newtonian theory of gravitation on theological grounds, 
though he found some little consolation in thinking that it might 
be used to support the Lutheran doctrine of consubstantiation. 

In Holland the Calvinistic Church was at first strenuous 
against the whole new system, but we possess a comical proof that 
Calvinism even in its strongholds was powerless against it. For 
in 1642 Blaer published at Amsterdam his book on the use of 
globes, and, in order to be on the safe side, devoted one part of his 
work to the Ptolemaic and the other to the Copernican scheme, 
leaving the benevolent reader to take his choice.* 

Nor have efforts to renew the battle in the Protestant Church 
been wanting in these latter days. The attempt in the Church 
of England in 1864 to fetter science, which was brought to ridicule 
by Herschel, Bowring, and De Morgan; the assemblage of Lu- 
theran clergy at Berlin ih 1868 to protest against “science falsely 
so called,” are examples of these. Fortunately, to the latter came 
Pastor Knak, and his denunciations of the Copernican theory as 
absolutely incompatible with a belief in the Bible, dissolved the 
whole assemblage in ridicule. 

In its recent dealings with modern astronomy the wisdom of 
the Catholic Church in the more civilized countries has prevented 
its yielding to some astounding errors into which one part of the 
Protestant Church has tumbled heedlessly. 

Though sundry leaders in the older Church have committed 





* For the attitude of Leibnitz, Hutchinson, and the others named toward the New- 
tonian theory, see Lecky, History of England in the Eighteenth Century, chap. ix. For 
John Wesley, see also his Compendium of Natural Philosophy, being a Survey of the Wis- 
dom of God in the Creation, London, 1784. See also Leslie Stephen, Eighteenth Century, 
vol. ii, p. 413. For Owen, see his works, vol. xix, p. 310. For Milton, see place cited. 
For Cotton Mather’s view, see The Christian Philosopher, London, 1721, especially pp. 16 
and 17. For the case of Priestley, see Weld, History of the Royal Society, vol. ii, p. 56, 
for the facts and the admirable letter of Priestley upon this rejection. For Humboldt, see 
his Life, by Bruhns and Lassell, London, 1873, vol. ii, p. 411. Fer Blaer’s book, see his 
L’Usage des Globes, Amsterdam, 1642. 
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the absurd error of allowing a text-book and sundry review 
articles to appear which grossly misstate the Galileo episode, with 
the certainty of ultimately undermining confidence in her teach- 
ings among her more thoughtful young men, she has kept clear 
of the folly of continuing to tie her teachings, and the acceptance 
of our sacred books, to an adoption of the Ptolemaic theory. 

Not so with American Lutheranism. In 1873 was published 
in St. Louis, at the publishing house of the Lutheran Synod of 
Missouri, a work entitled Astronomische Unterredung, the author 
being well known to be a late president of a Lutheran Teachers’ 
Seminary. 

No attack on the whole modern system of astronomy could be 
more bitter. On the first page of the introduction the author, 
after stating the two theories, asks, “ Which is right?” and 
says: “It would be very simple to me which is right, if it were 
only a question of human import. But the wise and truthful 
God has expressed Himself on this matter in the Bible. The 
entire Holy Scripture settles the question that the earth is the 
principal body (Hauptkérper) of the universe, that it stands fixed, 
and that sun and moon only serve to light it.” 

The author then goes on to show from Scripture the folly not 
only of Copernicus and Newton, but of a long line of great as- 
tronomers in more recent times. He declares: “ Let no one un- 
derstand me as inquiring first where truth is to be found—in 
the Bible or with the astronomers. No,I know that beforehand— 
that my God never lies; never makes a mistake; out of His 
mouth comes only truth, when He speaks of the structure of the 
universe, of the earth, sun, moon, and stars. . . . 

“ Because the truth of the Holy Scripture is involved in this, 
therefore the above question is of the highest importance to me. 
. . . Scientists and others lean upon the miserable reed (Rohrstab) 
that God teaches only the order of salvation, but not the order of 
the universe.” 

Very noteworthy is the fact that this late survival of an 
ancient belief based upon text-worship is found not in the teach- 
ings of any zealous priest of the mother Church, but in those of an 
eminent professor in that branch of Protestantism which claims 
special enlightenment.* 

Nor has the warfare against the dead champions of science 
been carried on by the older Church alone. 








* For the amusing details of the attempt in the English Church to repress science, and 
of the way in which it was met, see De Morgan, Paradoxes, p. 42. For Pastor Knak and 
his associates, see the Revue des Deux Mondes, 1868, For the recent Lutheran works 
against the Copernican astronomy, see among others Astronomische Unterredung zwischen 
einem Liebhaber der Astronomie und mehreren beriihmten Astronomer der Neuzeit. 
J.C. W.L. St. Louis, 1873. 
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On the 10th of May, 1859, Alexander von Humboldt was 
buried. His labors had been among the glories of the century, 
and his funeral was one of the most imposing that Berlin had 
ever seen: among those who honored themselves by their pres- 
ence was the prince regent, afterward the Emperor William I; 
but of the clergy it was observed that none were present save the 
officiating clergyman and a few regarded as unorthodox.* 

We return now to the sequel of the Galileo case. 

Having gained their victory over Galileo, living and dead, 
having used it to scare into submission the professors of astrono- 
my throughout Europe, conscientious churchmen exulted. Loud 
was their rejoicing that the “ heresy,” the “ infidelity,” the “ athe- 
ism” involved in believing that the earth revolves about its axis 
and moves around the sun had been crushed by the great tribunal 
of the Church, acting in strict obedience to the expressed will of 
one Pope and the written order of another. As we have seen, all 
books teaching this hated belief were put upon the Index of 
books forbidden to Christians, and that Index was prefaced by 
a bull enforcing this condemnation upon the consciences of the 
faithful throughout the world, and signed by the reigning Pope. 

The losses to the world during this complete triumph of 
theology were even more serious than at first appears: one must 
especially be mentioned. There was then in Europe one of the 
greatest thinkers ever given to mankind—René Descartes.t Mis- 
taken though many of his theories were, they bore arich fruitage 
of truth. The scientific warriors had stirred new life in him, and 
he was working over and summing up in his mighty mind all the 
researches of his time “The result would have made an epoch in 
history. His aim was to combine all knowledge and thought 
into a Treatise on the World, and in view of this he gave eleven 
years to the study of anatomy alone. But the fate of Galileo 
robbed him of all hope, of all courage; the battle seemed lost; he 
gave up his great plan forever. 

But ere long it was seen that the triumph was really a pro- 
digious defeat. From all sides came proofs that Copernicus and 
Galileo were right ; and although Pope Urban and the Inquisition 
held Galileo in strict seclusion, forbidding him even to speak re- 
garding the double motion of the earth; and although this con- 
demnation of “all books which affirm the motion of the earth” 


* See Bruhns and Lassell, Life of Humboldt, London, 1873, vol. ii, p. 411. 

t+ For Descartes’s discouragement, see Humboldt, Cosmos, London, 1851, vol, iii, p. 
21; also, Lange, Geschichte des Materialismus, vol. i, p. 222, where the letters of Des- 
cartes are given, showing his despair, and the relinquishment of his best thoughts and works 
in order to preserve peace with the Church; also, Saisset, Descartes et ses Précurseurs, 


pp. 100 et seg.; also, Jolly, Histoire du Mouvement intellectuel au XVI¢ Siécle, vol. i, 
p. 390. 
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was kept on the Index; and although the papal bull still bound 
the “Index ” and the condemnations in it on the consciences of 
the faithful ; and although colleges and universities under Church 
control were compelled to teach the old doctrine ;—it was seen by 
clear-sighted men everywhere that this victory of the Church 
was a disaster to the victors. 

New champions pressed on. Campanella, full of vagaries as 
he was, wrote his Apology for Galileo, though for that and 
other heresies, religious and political, he seven times underwent 
torture. 

And Kepler comes: he leads science on to greater victories. 
Copernicus, great as he was, could not disentangle scientific rea- 
soning entirely from the theological bias. The doctrines of Aris- 
totle and Thomas Aquinas as to the necessary superiority of the 
circle had vitiated the minor features of his system, and left 
breaches in it through which the enemy was not slow to enter; 
but Kepler sees these errors, and by wonderful genius and vigor 
he gives to the world the three laws which bear his name, and 
this fortress of science is complete. He thinks and speaks as one 
inspired. His battle is severe. He is solemnly warned by the 
Protestant Consistory of Stuttgart “ not to throw Christ’s king- 
dom into confusion with his silly fancies,” and as solemnly or- 
dered to “bring his theory of the world into harmony with 
Scripture ”: he is sometimes abused, sometimes ridiculed, some- 
times imprisoned. Protestants in Styria and Wiirtemberg, Cath- 
olics in Austria and Bohemia press upon him; but Newton, Hal- 
ley, Bradley, and other great astronomers follow, and to science 
remains the victory.* 

Yet this did not end the war. During the seventeenth cent- 
ury, in all France, after all the splendid proofs added by Kepler, 
no one dared openly teach the Copernican theory, and Cassini, 
the great astronomer, never declared it. In 1672 the Jesuit, Fa- 
ther Riccioli, declared that there were precisely forty-nine argu- 
ments for the Copernican theory and seventy-seven against it. 
Toward the end of the seventeenth century, after the demon- 
strations of Sir Isaac Newton, even Bossuet, the great Bishop of 








* For Campanella, see Amabile, Fra Tommaso Campanella, Napoli, 1882, especially 
vol. iii; also, Libri, vol. iv, pp. 149 ef seg. Fromundus, speaking of Kepler’s explana- 
tion, says, “ Vix tenco ebullientem risum.” This is almost equal to the New York Church 
Journal, speaking of John Stuart Mill as “that small sciolist,” and of the preface to Dr. 
Draper’s great work as “chippering.” How a journal, generally so fair in its treatment of 
such subjects, can condescend to such weapons, is one of the wonders of modern journal- 
ism. For the persecution of Kepler, see vol. i, p. 392; also Heller, Geschichte der Physik, 
vol. i, pp. 281 ef seg. ; also Reuschle, Kepler und die Astronomie, Frankfurt a. M., 1871, 
pp. 87 et seg. ; also Professor Sigwart, Kleine Schriften pp. 211 ¢¢ seg. There is poetic 
justice in the fact that these two last-named books come from Wiirtemberg professors. 
See also the New Englander for March, 1884, p. 178. 
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Meaux, the foremost theologian that France has ever produced, 
declared it contrary to Scripture. 

Nor did matters seem to improve rapidly in the following 
century. In England, John Hutchinson, as we have seen, pub- 
lished in 1724 his Moses’ Principia maintaining that the Hebrew 
Scriptures are a perfect system of natural philosophy, and are 
opposed to the Newtonian system of gravitation ; and, as we have 
also seen, he was followed by a long list of noted men in the 
Church. In France, two eminent mathematicians published in 
1748 an edition of Newton’s Principia; but, in order to avert the 
censure of the Church, they felt obliged to prefix to it a state- 
ment absolutely false. Three years later, Boscovich, the great 
mathematician of the Jesuits, used these words: “ As for me, full 
of respect for the Holy Scriptures and the decree of the Holy In- 
quisition, I regard the earth as immovable; nevertheless, for sim- 
plicity in explanation I will argue as if the earth moves; for it is 
proved that of the two hypotheses the appearances favor that 
idea.” 

In Germany, especially in the Protestant part of it, the war 
was even more bitter, and it lasted through the first half of the 
eighteenth century. Eminent Lutheran doctors of divinity flood- 
ed the country with treatises to prove that the Copernican theory 
could not be reconciled with Scripture. 

In the theological seminaries and in many of the universities 
where clerical influence was strong they seemed to sweep all be- 
fore them ; and yet at the middle of the century we find some of 
the clearest-headed of them aware of the fact that their cause 
was lost.* : 

In 1757 the most enlightened perhaps in the whole line of 
the popes, Benedict XIV, took up the matter, and the Congrega- 
tion of the Index secretly allowed the ideas of Copernicus to be 
tolerated. Yet in 1765 Lalande, the great French astronomer, 
tried in vain at Rome to induce the authorities to remove Gali- 
leo’s works from the Index. Even at a date far within our own 
nineteenth century the authorities of many universities in Cath- 
olic Europe, and especially those in Spain, excluded the Newton- 
ian system: in 1771 the greatest of them all, the University of 
Salamanca, being urged to teach physical science, refused, making 








* For Cassini’s position, see Henri Martin, Histoire de France, vol. xiii, p. 175. For 
Riccioli, see Daunou, Etudes Historiques, vol. ii, p. 489. For Bossuet, see Bertrand, p. 41. 
For Hutchinson, see Lyell, Principles of Geology, p. 48. For Wesley, see his work, already 
cited. As to Boscovich, his declaration, mentioned in the text, was in 1746, but in 1785 he 
seemed to feel his position in view of history, and apologized abjectly : Bertrand, pp. 60, 
61. See also Whewell’s notice of Le Sueur and Jacquier’s introduction to their edition of 
Newton’s Principia. For the struggle in Germany, see Zoeckler, Geschichte der Beziehun- 
gen zwischen Theologie und Naturwissenschaft, vol. ii, pp. 45 et seg. 
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answer as follows: “ Newton teaches nothing that would make a 
good logician or metaphysician ; and Gassendi and Descartes do 
not agree so well with revealed truth as Aristotle does.” 

Vengeance upon the dead also has continued far into our own 
century. On the 5th of May, 1829, a great multitude assembled 
at Warsaw to honor the memory of Copernicus and to unveil 
Thorwaldsen’s statue of him. 

Copernicus had lived a pious, Christian life; he had been be- 
loved for unostentatious Christian charity ; with his religious 
belief no fault had ever been found; he was a canon of the 
Church at Frauenberg, and over his grave had been written the 
most touching of Christian epitaphs. Naturally, then, the people 
expected a religious service; all was understood to be arranged 
for it; the procession marched to the church and waited. The 
hour passed, and no priest appeared; none could be induced to 
appear. Copernicus, gentle, charitable, pious, one of the noblest 
gifts of God to religion as well as to science, was evidently still 
under the ban. Five years after that, his book was still standing 
on the Index of books prchibited to Christians. 

The edition of the Index published in 1819 was as inexorable 
toward the works of Copernicus and Galileo as its predecessors 
had been ; but in the year 1820 came acrisis. Canon Settele, Pro- 
fessor of Astronomy at Rome, had written an elementary book in 
which the Copernican system was taken for granted. The Mas- 
ter of the Sacred Palace, Anfossi, as censor of the press, refused 
to allow the book to be printed unless Settele revised his work 
and treated the Copernican theory as merely a hypothesis. On 
this Settele appealed to Pope Pius VII, and the Pope referred the 
matter to the Congregation of the Holy Office. At last, on the 
16th of August, 1820, it was decided that Settele might teach 
the Copernican system as established, and this decision was ap- 
proved by the Pope. This aroused considerable discussion, but 
finally, on the 11th of September, 1822, the cardinals of the Holy 
Inquisition graciously agreed that “ the printing and publication 
of works treating of the motion of the earth and the stability of 
the sun, in accordance with the general opinion of modern astron- 
omers, is permitted at Rome.” This decree was ratified by Pius 
VII, but it was not until thirteen years later, in 1835, that the 
condemnation of works defending the double motion of the earth 
was left out of the Index. 

This was not a moment too seon, for, as if the previous proofs 
had not been sufficient, each of the motions of the earth was now 
absolutely demonstrated anew, so as to be recognized by the 
ordinary observer. The parallax of fixed stars, shown by Bessel 
as well as other noted astronomers in 1838, clinched forever the 
doctrine of the revolution of the earth around the sun, and in 
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1851 the great experiment of Foucault with the pendulum showed 
to the human eye the earth in motion around its own axis. To 
make the matter complete, this experiment was publicly made in 
one of the churches at Rome by the eminent astronomer, Father 
Secchi, of the Jesuits, in 1852—just two hundred and twenty 
years after the Jesuits had secured Galileo’s condemnation.* 


—_ -+0e — — 


INVOLUNTARY MOVEMENTS. 


By JOSEPH JASTROW, Pu. D., 
PROFESSOR OF EXPERIMENTAL AND COMPARATIVE PSYCHOLOGY IN THE UNIVERSITY OF WISCONSIN. 


UITE a number of delusions find a common point of origin 

in the wide-spread belief that our thoughts and actions are 

to be completely explained by reference to what our consciousness 
tells us and what our will directs. The equally important realm 
of the unconscious and the involuntary is too apt to be over- 
looked. It is true that we are ready to admit that, in some un- 
usual and semi-morbid conditions, persons will show these unto- 
ward phenomena; but we are slow to believe that they have any 
bearing upon the soundly reasoned and skillfully directed actions 
of our own intelligence. Accordingly, when from time to time 
there comes to the front some phenomenon diverging from the 
ordinary experience of mankind and apparently revealing obscure 
laws, we fly to some unproved and extreme explanation, and fail 
to recognize in our daily unconscious and involuntary activity 
the true source of the apparent mystery. While it is very reason- 
able to trust the verdict of our consciousness, yet it is equally 





* For good statements of the final action of the Church in the matter, see Gebler ; also 
Zoeckler, Geschichte der Beziehungen, etc., ii, 352. See also Bertrand, Fondateurs de I’ As- 
tronomie mdderne, p. 61; Flammarion, Vie de Copernic, chap, ix. As to the time when 
the decree of condemnation was repealed, there have been various pious attempts to make 
it earlier than the reality. Artaud, p. 307, cited in an apologetic article in the Dublin Re- 
view, September, 1865, says that Galileo’s famous dialogue was published in 1744, at Padua, 
entire, and with the usual approbations. The same article also declares that in 1818 the 
ecclesiastical decrees were repealed by Pius VII in full Consistory. Whewell accepts this ; 
but Cantu, an. authority favorable to the Church, acknowledges that Copernicus’s work 
remained on the Index as late as 1835 (Cantu, Histoire universelle, vol. xv, p. 483); and 
with this Th. Martin, not less favorable to the Church, but exceedingly careful as to the 
facts, agrees ; and the most eminent authority of all, Prof. Reusch, of Bonn, in his Index 
der verbotenen Biicher, Bonn, 1885, vol. ii, p. 396, confirms the above statement in the 
text exactly as I made it in 1871. For a clear statement of Bradley’s exquisite demonstra- 
tion of the Copernican theory by reasonings upon the rapidity of light, etc., and Foucault's 
exhibition of the rotation of the earth by the pendulum experiment, see Hoefer, Histoire 
de l’Astronomie, pp. 492 ef seg. For more recent proofs of the Copernican theory, by 
the discoveries of Bunsen, Bischoff, Benzenburg, and others, see Jevons, Principles of 
Science. 
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desirable that this confidence should be accompanied by an under- 
standing of the conditions under which the evidence is presum- 
ably valid and when likely to mislead. Sense deceptions, faulty 
observation, exaggeration, neglect, fallacy, illusion, and error 
abound on all sides and emphasize the need of a calm judgment, 
a well-equipped intellect, a freedom from haste and prejudice, an 
appreciation of details and nice distinctions, in the determination 
of truth and the maintenance of mental health. 

For these and other reasons it is important to demonstrate 
experimentally the readiness with which normal individuals may 
be made to yield evidence of unconscious and involuntary pro- 
cesses. When, some years ago, the American public was con- 
fronted with the striking phenomena of muscle-reading, the wild- 
est speculations were indulged in regarding its true modus 
operandi ; and the suggestion that it was due to unconscious indi- 
cations skillfully interpreted was ridiculed, mainly for the reasons 
that this explanation was hardly applicable to certain extreme 
instances involving considerable good fortune, other and subtler 
modes of interpretation, as well as some exaggeration in the ac- 
counts, and that so many worthy and learned persons were abso- 
lutely certain that they had given no indications whatever. For 
atime the view that mind-reading was muscle-reading rested upon 
rather indirect evidence, and upon modes of reasoning that do not 





Tae Avromatoerarn.—When in use a screen is interposed concealing the apparatus from the 
subject. There is also a sheet of paper on the upper glass plate, which has been removed 
to show the glass balls. 


carry great conviction to the ordinary mind. To supplement this 
evidence by a clear exposition of the naturalness and regularity of 
these involuntary movements is our present task. 

Inasmuch as the movements in question are often very slight, 
delicate apparatus is necessary, the description of which may 
properly precede an account of the results. There is first a strong 

















INVOLUNTARY MOVEMENTS. 745 


wooden frame, holding a heavy plate glass, fifteen inches square, 
and mounted on three brass legs, with screw adjustments by 
means of which the plate may be brought into exact level. Upon 
the plate glass are placed in the form of a triangle three very per- 
fectly turned and polished brass balls, and upon the balls rests a 
thin crystal plate glass fourteen inches square, set in a light 
wooden frame. Covering the upper glass is a sheet of paper, and 
upon the paper the subject lightly rests the finger-tips of one hand. 
When all is properly adjusted, and glass and balls are rubbed 
smooth with oil, it is quite impossible to hold the apparatus still 
for more than a few seconds; the slightest unsteadiness or move- 
ment of the hand at once sets the apparatus going. If one closes 
his eyes and thinks intently of something, one readily forms the 
conviction that the glass remains quiet, but a bystander is equally 
convinced of the opposite. The rest of the apparatus is designed 
to give a permanent record of these movements. Fastened to the 
light frame containing the upper glass is a slender rod some ten 
inches long, bearing at its end a cork, and piercing the cork is a 
small glass tube that serves to hold a snugly fitting glass rod. The 
rod is drawn to a smooth rounded point, and when in position rests 
upon a piece of glazed paper that has been blackened over an oil- 
flame, and is smoothly stretched over a small glass plate. The 
point of the rod thus records easily and accurately every move- 
ment of the hand that is imparted to the upper plate, and by the 
manner of its adjustment accommodates itself to all irregularities 
of movement or surface. Inasmuch as the main purpose of the 
apparatus is to write involuntary movements, it may not be amiss 
to name it the “automatograph,” and speak of the record it yields 
as an “ automatogram.” * 





Fic. 1.— #> Reapine Cotors. Time of record, 95 seconds. 

In all the figures A represents the beginning of the record, Z the end. In Figs. 4 and 6 the 
numbers 1, 2, 3, 4 indicate the points of the record 15, 30, 45, 600 seconds—in Fig. 11, 30, 60, 
90, 120 seconds—after the start. The arrow indicates the direction in which the alyect attended 
to was situated. The tracings are permanently fixed by bathing them in a weak solution of 
shellac and alcohol. 


Various means may be employed to hold the attention of the 
subject in a definite direction, and in all he is instructed to think 
as little as possible of his hand, making an effort, if he chooses, to 





* The apparatus was designed and the results were obtained in the Psychological Labo- 
ratory of the University of Wisconsin, The success of the investigation and the labor of 
obtaining the results are to a great extent due to the skill and industry of Miss Helen West, 
A. B., 1891, of the University of Wisconsin. 
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keep it from moving. A large screen is interposed between the 
subject and the record to prevent him from indirectly seeing what 
is going on. On the wall facing him, some eight feet distant, are 
some small patches of color, the names of which he is asked to call 
out. The colors are smal! enough to necessitate close attention in 
their distinction, and the record of the hand, after the subject has 
been employed in this way for a minute or two, is usually quite 
significant. An average result is presented in Fig. 1. The hand 
moves clearly and directly 
toward the wall where the 
colors hang; the move- 
ment is at times halting 
and uncertain, but its gen- 
eral trend is unmistakable. 
Moreover, the result can 
not in general be antici- 
pated, not alone because 
there are marked differ- 
ences between individuals 
in the readiness with which 
they will manifest invol- 
untary movements, but 
also because the intensity 
of the attention and the 
momentary condition of 
the subject are important 
and variable factors in 
the result. With very 
good subjects it becomes 
quite safe to predict the 
general nature of the re- 
sult, and the different trac- 
ings of the same subject 
bear a family resemblance 
to one another. 

A more unusual but 


Fie. 2.—Reapine Cotors ARRANGED IN TurEE Rows. yery striking form of in- 
Shows movement of the hand parallel with move- _ 4° . ss “3 
ment of the attention. Time of record, 90 seconds. vol untary movement 18 
The first line was read in this direction , the see- shown in Fig. 2. As be- 


ond in this $, the third in this $. At the turn from fore, the subject’s atten- 
the second to the third line the record is interrupted. ,. Ss, 
tion was fixed upon the 
colors on the wall, but these were arranged in three rows, the 
first being read from left to right, the second from right to left, 
and the third from left to right again. The record plainly indi- 
cates where the change of direction of reading took place; the 
correspondence between the movements of the hand and of the 
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attention is perfect, while the movements are unusually direct and 
extensive. The originator of this record is the best of our sub- 
jects, in the sense that the involuntary movements are largest and 
most predictable. 

We may substitute reading from a printed page for the naming 
of colors and obtain a very similar result. An example is given 
in Fig. 3, showing, as before, the movement of the hand toward 
the object of attention. 





Fig. 3.— #> Reapine Printep Pace. Time of record, 45 seconds. 


The attention may be directed to a sound as well as to a visual 
impression; this may be conveniently done by listening to the 
strokes of a metronome. In order to further strengthen the at- 
tention the subject is required to count the strokes, the usual rate 
being one hundred and forty per minute. 





Fic. 4.— #> CountinG THE StRokEs oF A METRONOME. Time of record, 70 seconds. It also 
illustrates slight hesitation before the movement toward the metronome begins. 


The result—a typical illustration is given in Fig. 4—shows 
that the hand moves toward the metronome. If the metronome 
be placed in front of the subject in one experiment and behind 
him in the next, an interesting 
contrast may be observed. The 
effect of close attention to the 
regular strokes of a metronome 
may show itself in another way. 
We all appreciate how strong is 
the tendency to beat time to en- 
livening music, by tapping with 
the hands, or stamping with the 
feet, or nodding with the head; 
and Dr. Lombard has shown that 








Fie. 5.—Countine tue Srroxes or a MEt- 
Sai " . ronomE. Shows the oscillation of the 
music is capabie of effecting such movements with the strokes of the 


: metronome. 
thoroughly involuntary move- silane 


ments as a sudden rise of the leg when the patella of the knee is 
struck. It is not surprising, therefore, to find evidences of periodic 
movements in these automatograms, and in some instances, such 
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as Fig. 5, this pervades the whole record. Here the hand moves 
to and fro, keeping time—not accurately at all, but in a general 
way—with the strokes of the metronome. 





Fie, 6.— #> CountINe THE OscILLATIONS OF A Penprium. Time of record, 45 seconds. 


To obtain similar results for a visual impression, a silently 
swinging pendulum is used, the subject watching the oscillations 
and counting them. The result is more frequently a movement 
toward the pendulum, Fig. 6, but occasionally there appear peri- 





Fie. 7.— #> Covntine Penpvium Osciita- 
tions. Time of record, 80 seconds. Shows 
movement toward the pendulum at first, 
and then movements synchronous with 
its oscillations. 


odic movements due to the pen- 
dulum. A very excellent instance 
of the latter appears in Fig. 7. 
We may more closely approxi- 
mate the ordinary experiment of 
the muscle-reader by giving the 
subject some object to hide, say 
a knife, and then asking him to 
place his hand upon the autom- 
atograph and think intently of 
the place of concealment. As be- 
fore, there is a movement of the 
hand, and on the basis of the gen- 
eral direction of this movement 
one may venture a prediction of 
the direction in which the knife 
lies. The results will show all 


grades of success, from complete failure to an accurate localizing 
of the object, but as good a record as Fig. 8 is not infrequent. In 
this case the eyes are closed, and we have not the aid of the senses 





Fic. 8.— #> Tuivxrne or a Hippen Oxnsecr. Time, 30 seconds. 


in maintaining a concentrated attention; moreover, the position 
of the subject may not be suited to a ready movement in the 


direction of the hidden object. 


A further interesting mode of concentrating the attention con- 
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sists in thipking of a building or locality in the neighborhood; a 
very good record obtained in this way appears in Fig. 9. 

The peculiar line of Fig. 10 was obtained in an experiment in 
which a book was slowly carried about the room, the subject 
being required to continuously read from the page. It is evident 
that the hand followed the movement of the attention, not pre- 





Fie. 9. — <# Turnkine or a Locatity. Time, 120 seconds. Also illustrates initial hesitancy 
followed by steady movement toward the object of thought. 


cisely in a circle, but in an irregular outline, closing in upon it- 
self. The great differences between individuals which the experi- 
ence of the muscle-reader would lead us to expect are not lacking 
here. Some movements are direct and extensive, others circuitous 
and brief. Fig. 11 is a good type of 
a small movement, though it is quite 
constantly toward the object of the 
attention. This may be contrasted 
with another record in which there 
is a@ movement of six and a half 
inches in forty-five seconds. In some 
cases the first impulse carries the 
hand toward the object of thought, 
and is followed by considerable hesi- 
tation and uncertainty. A marked on 
example of this tendency may be Fie. 10.8 Ff READING FROM PRINTED 
seen in Fig. 12. There is, too, an op- _—_—P4s#, the page being moved about 
posite type,in which the initial move-  ‘"* S“®/**- 
ments are variable, and the significant movement toward the ob- 
ject of thought comes later, when there is perhaps some fatigue. 
This tendency appears somewhat in Figs. 4 and 9.* 

How far these movements are involuntary or unconscious must 
be largely determined by the subjective experiences of those who 
execute them. While here, as elsewhere, there is some difference 





* A further point of importance for future research is the effect of the position of the 
subject upon the ease of the movement. A sufficient number of experiments were made to 
show that such an effect exists, and as a result a position was chosen allowing as nearly as 
possible of equally easy movements in all directions. 
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among individuals, the consensus of opinion indicates that the 
subject exercises no essential control over the results; and as a 
rule he is considerably surprised when the results are first shown 
to him. At times he becomes conscious of the loss of equilibrium 
of the apparatus, but the indication is rarely sufficiently definite 
to inform him of the direction of the movement. Not infrequently 
the movement is unconsciously per- 
formed, and is accompanied by a 
strong conviction that the appa- 
ratus has been stationary. In sev- 
eral cases an intentional simulation 
of the movements was produced for 
Fic. 11.— #> Covxtixe Pexpvieu COMparison with the other records; 
Tien tow ssl aimee ae. the difference between the two is 
oan considerable. An objective mode of 
determining the precise nature of 
the movements is certainly desirable, but the subjective expe- 
riences are entitled to weighty consideration. 

No elaborate comment upon the significance of these results is 
necessary. They merely outline the initial steps in the study of 
involuntary movements, and leave much to be done to complete 
our knowledge of the details and variations of this interesting but 








Fig. 12.— #> Covuntine Strokes oF Metronome. Time of record, 90 seconds. Tlustrates 
initial directness of movement followed by hesitancy. 


subtle phenomenon. The results go sufficiently far, perhaps, to 
indicate how readily one may obtain: permanent records of invol- 
untary movements, and how closely related these are to the pro- 
cesses upon which the success of the muscle-reader depends. They 
bear a striking corroboration of the view that all thought is only 
more or less successfully repressed action, and that, as an eminent 
muscle-reader puts it, all willing is either pushing or pulling. 


Tue skin of the giraffe, according to M. H. Bryden, is remarkably thick, 
reaching in some parts three centimetres. A complete specimen, for mounting, 
is worth from thirteen to twenty-three dollars. The author asserts that the ani- 
mal easily escapes detection in its natural condition by the resemblance of its 
long neck to the trunk of a tree. 
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SCIENCE AND FINE ART.* 
By EMIL DU BOIS-REYMOND. 
I. 


7 HEN we represent to ourselves the mental stature of the 

W extraordinary man in whose honor we meet every year on 
this day, we are ever anew astonished at the boundless breadth of 
his view and the almost endless diversity of the subjects in which 
he was interested. It appears hardly comprehensible that the 
state paper which adjudged the principality of Neufchatel to the 
King of Prussia came from the same pen as the Protogea, the 
Analysis of the Infinite, and the true measure of force from 
the same head as the pre-established harmony and the Theodicy. 
Yet on closer examination a gap is revealed in this picture 
which at first sight appeared all-inclusive. Aside from the Latin 
poem in which Leibnitz extravagantly glorifies Brand’s discovery 
of phosphorus, we seek in vain for any relation of our hero to art. 
That his Ars combinatoria had nothing to do with fine art does 
not need to be said. Only occasionally and rarely do we meet in 
his writings and letters remarks on art and the beautiful. Once 
he permits himself to be heard at length on the pleasure we re- 
ceive from music, the causes of which he seeks in a uniform 
though invisible order in the movements of the trembling strings 
“which ... produces in us...a harmonious resonance, by 
which our vital spirits are also moved.”+ But the world of feel- 
ing was only dimly vistble to Leibnitz. He saw the Alps and the 
Italian art treasures with his eyes, but was, as we now say, soul- 
blind. The same lack of appreciation of fine art is seen in Vol- 
taire, who was comparable for his various learning with Leibnitz; 
and we have to come down to a third generation, to Diderot in 
France, and Winckelmann and Lessing in Germany, to find de- 
cisive interest in fine art and appreciation of its position in the 
culture-life of the people. 

The period thus defined was, aside from a few phenomenal ex- 
amples, one of decline in art, while it was one of the most famous 
in science.. When we regard the historical development of these 
two lines of human activity, we find no conformity in their courses. 
During the highest bloom of Grecian plastic art there was hardly 
any science. At the beginning of the art period which we are 
accustomed to call the cinque-cento stands out the giant figure of 





* Address on Leibnitz Commie in the Academy of Sciences at Berlin, July 
3, 1890, 

+ Die philosophischen Schriften von G. W. Leibnitz. Published by C. J. Gerhardt. Vol. 
ii, p. 87. Berlin, 1890, 
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Leonardo da Vinci, who, in addition to his immortal art-creations, 
was a physicist of high rank, yet he was as such so far ahead of 
his time that the example can not be cited as evidence that the 
rise of science conditions also the rise of art. Michael Angelo 
died on the same day that Galileo was born. In the common emi- 
nence of art and science at the beginning of this century we see 
only a coincidence. Art has since then continued at best at the 
same height, while science is still careering on its course of irre- 
pressible victory. 

The two lines are in fact so different that it is easily to be seen 
that science can help art and art science only externally. “ Na- 
ture,” said Goethe, addressing Eckermann, without perceiving 
how sharply his words might be applied to a side of his own 
scientific efforts—* Nature knows no pastime; she is always true, 
always earnest, always severe; she is always right, and faults and 
mistakes are always man’s.”* In order adequately to perceive 
the correctness of this expression, one must be accustomed, when 
he applies his own hand to work as an experimenter or ob- 
server, to look into the inexorable face of Nature, and, we might 
almost say, to take upon himself the immense responsibility that 
is involved in the determination of even the most insignificant 
fact. What happens at this moment, under these circumstances, 
will also happen, under the same circumstances, for a negatively 
endless time, and will likewise happen after a positively endless 
time ; this is the pregnant significance of every rightly interpreted 
experiment. Only the mathematician, whose work is more nearly 
allied to that of the experimental investigator than we are used 
to conceive, can oppose eternally inviolable laws to the same feel- 
ing of responsibility. Sworn witnesses before the tribunal of 
reality, they both strive after knowledge of the world as it is, 
within the limits imposed upon us by the nature of our intellect. 
For this painful pressure under which he labors, the investigator 
is compensated by the knowledge that even the least of his 
achievements is a step forward above the highest stage reached 
by his greatest predecessors; that it may contain the germ of 
immensely important theoretical knowledge and practical achieve- 
ments, as Wollaston’s lines in the spectrum contained the germ of 
spectrum analysis; that such a prize invites not only the yenius 
raised up by Nature, but also the conscientious industry of the 
moderately gifted; and that science, bestowing upon the human 
mind the mastery of Nature, is the ruling organ of civilization : 
that without it there never has been a true civilization ; and that 
without il civilization, together with art and its works, might 
any day sink again hopelessly, as they did on the extinction of 
the ancient world. 





* Gespriiche mit Goethe, etc. Leipsic, 1834, vol. ii, p. 68 (1829). 
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The investigator can also be comforted with the knowledge 
that a thoughtless multitude enjoying the benefits conferred upon 
it by him, hardly knows to whom it owes them; that while the 
name of every musical virtuoso is in all mouths, and is certain 
of immortality in the Conversations-Lexicons of the fashionable 
classes, the name is substantially unknown among us of him who 
achieved that supreme triumph of inventive genius of making 
perceptible through a copper wire stretched over wide regions and 
over mountain and valley, the sound of a voice as though it was 
speaking into our ears. “ Knowledge is earnest, art is happy,” we 
might paraphrase the poet’s expression, without lessening its ap- 
plicability. Art is the empire of the beautiful; of the creation of 
that which inspires in us a semi-sensational, semi-spiritual pleas- 
ure; and saying this we also say that it is in its widest scope an 
empire of freedom. In it rule no stiff laws; no strict causality 
binds the events of the present to those of the past and of the fu- 
ture; no standard unconditionally warrants success. The chang- 
ing taste of times, peoples, and men assumes to praise and blame, 
as when the magnificence of Gothic church architecture became 
the sport of the eighteenth century. Here the definition of genius 
as the talent for patience goes to the ground; its happy inspira- 
tion produces a picture that seizes us and lifts us up with an ele- 
mentary power which seems to mock the profound interpretation 
subsequently imposed upon it by art criticism; and the favored 
hand which perfects it is also a benefactor of care-laden manhood, 
It unfortunately lies in the nature of things that such force is not 
developed in every age. Here at one time the highest development 
is attained in some one direction, in trying to reach which again 
generation after generation despondently exhausts itself. The 
finest art theories can neither lift the individual over the limits of 
his natural ability, nor in the great whole prepare a better destiny 
for a declining art period. Of what profit is the discussion con-. 
cerning idealism and realism which has divided the art world 
for a considerable time? Has it protected us against the hardly 
tolerable excesses of the latter? Seek for something new; the 
bold raising of a standard which the untaught multitude blindly 
follows, will bear the victory, till the antiquated is in some way 
supplemented by the fresh, or till a personality of commanding 
altitude unquestionably achieves the mastery. 

Still less can pure science help art; and thus, intrinsically 
alien to one another, without either materially influencing the 
other, they go each its own way—the one steadily rising, some- 
times more rapidly, sometimes more slowly, the other rising and 
falling in majestic waves. To desire to stamp one of the two, art 
alone, as the mark of the highest development of the power of the 


human mind, as not rarely occurs to persons unfamiliar with 
VOL, xL.—5l 
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science, is undoubtedly a mistake; but the human mind really 
shines the clearest when the luster of art is joined with the luster 
of science. 

Furthermore, the same takes place here as in practical ethics, 
The lower the morals of an age or a people have sunk, the more 
talk there is about virtue. The more the native creative strength 
subsides and is dried up, the higher rises the flood of esthetic 
theories. Hermann Lotze’s History of Atsthetics in Germany * 
affords a wearisome and discouraging picture of this long and 
fruitless movement. The philosophers of all schools have outbid 
one another in framing abstract formulas for determining exactly 
what beauty is. It is unity in diversity, or fitness without pur- 
pose, or unconscious rationality, or the absolute in sensual exist- 
ence, or the enjoyed harmony of the absolute spirit, and more of 
the same kind. But between these qualities ascribed to all beauty 
nominally constituting its essentials, and the perception of the 
beautiful, there is no more connection than there is between the 
ether and sonorous vibrations and the qualities made known 
to us by them. It would indeed be a vain undertaking to con- 
ceive an expression which shall equally cover the various kinds 
of beauty; the beauty of the Cosmos in contrast to chaos, of a 
mountain view, of a symphony, of a poetical work, of Ristori as 
Medea, of a rose; or in fine art alone, the beauty of the Co- 
logne Cathedral, of the Hermes, of the Sistine Madonna, of a 
genre picture, of a landscape, of a picture of still life, or of a 
Japanese vine-weaving. We prefer to say that we in this as in 
many other points meet something in our organism that is inex- 
plicable, something inexpressible, but something none the less 
certainly felt for all that, without which life would pass away 
grimly bare. 

There is in Schiller’s works a discussion concerning the beauty 
of the human body.+ He distinguishes between an architectonic 
beauty and one that depends upon grace. Twenty years ago on 
Leibnitz’s day, in an address on Leibnitz’s ideas in later science, I 
attacked the rationalism in esthetics in which the past century 
had been much entangled, and I ventured among other things 
the remark that “as little as for the effect of melody is an expla- 
nation conceivable of the charm which handsome forms of one 
sex have for the other.” { Wecan not in fact discern in close con- 
sideration, why this form which, according to Fechner, can be 
represented by a plain equation between three variables, should 
please us more than a thousand other possibilities. It can not be 





* The seventh volume of Die Geschichte der Wissenschaften in Deutschland. Neuere 
Zeit. Munich, 1888, 

+ In the essay on Anmuth und Wiirde. 
¢ Reden, ete., vol. i, Leipsic, 1886, pp. 49, 50. 
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derived from any abstract principle or architectonics or Hogarth- 
ian wave-line. A year after my remark, appeared Charles Darwin’s 
Descent of Man, in which the doctrine of sexual selection, which 
was only indicated in the Origin of Species, was treated in. detail 
and followed out to its consequences. But I have, too, a lively 
recollection of how Dove, when I was once contending with him 
against the validity of vitalism, embarrassed me with the objec- 
tion that profusion prevails in organic nature, as, for example, in 
the feathers of a peacock, or of a bird-of-paradise, while Mauper- 
tuis’s law of the least action excludes such waste in inorganic na- 
ture. The problem seems to be solved now, under the presumption 
that a kind of sense of beauty in their species exists among ani- 
mals. The brightly colored wedding garment of the male bird 
may have originated in the females giving the preference to the 
most highly decorated suitor, under which an ever more richly 
adorned posterity is developed. The male birds-of-paradise may 
be seen at pairing-time emulously displaying their beauty before 
the female. The nightingale’s gift of song may likewise be 
accounted for if, instead of pleasure in colored feathers, we 
ascribe musical perceptions to the females. Darwin carries his 
idea further, to the extent of assuming that certain sexual marks 
in the human race, the grave beard of the man and the luxu- 
riant hair of the woman, may have been derived ¢jrough sexual 
selection*. It is well known that the introductidi of handsome 
Circassian slaves into the harems of prominent Turks has repeat- 
edly changed the original Mongolian type into a figure of nobler 
pattern. Rising to a higher level, we can now find in the same 
idea the answer to the question, Where are the roots of the charm 
which female beauty exercises on man? According to our views, 
the woman was not made out of a rib of the first man, an assump- 
tion which encounters morphological difficulties, but it was the 
man himself who in the course of numerous generations made his 
woman by natural selection of such fashion as would please him, 
and, inversely, the woman her man. We now call this type beau- 





* The Descent of Man and Selection in Relation to Sex. London, 1871, vol. 1i, pp. 52, 
89, 379, 400,401. In his book on Darwinism, ete. (second London edition, 1889), Mr. 
Wallace rejected the explanation of the decorative plumage and the song of the male bird 
through selection by the female, and proposed other interpretations. But a writer recog- 
nized by Mr. Wallace himself as equally a student in this line, Mr. C. B. Poulton, in his 
work, The Colors of Animals, their Meaning and their Use (International Scientific Series), 
has sturdily taken up the defense of the Darwinian view against this attack, and exposed 
the untenability of Wallace’s later explanation. Mr. Wallace has not failed to reply to this 
(Nature, No. 1082, vol. xlii, July 24, 1890); while Mr. R. J. Pocock, resting on Mr. G. W. 
Peckham’s investigations, joins Mr. Poulton (ibid., No. 1086, August 1, 1890, p. 405). This 
is not the place to enter into the question, especially as my conclusion concerning the 
doctrine of sexual selection still holds, even if Mr. Wallace should be right on the single 
points of feather ornament and song. 
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tiful; but it is only necessary to cast a glance upon a Venus by 
Rubens or Titian, and to think of the many races of men, to 
recognize how little even this beauty is absolute. 

An instance in which beauty seems to have allowed itself to 
be dismembered to the best advantage is afforded by the beauty 
that might be called mechanical. It is the least considered, be- 
cause a peculiar training of the eye is required for its estimation. 
It is the beauty which a machine or a physical instrument can pos- 
sess, of which every part has the right measure, the right form 
and position for its perfection. The definition, unconscious ra- 
tionality, fits it well, for in this case the pleasure can with full 
right be traced back to the fact that we, by sufficient training, can 
unconsciously perceive how exactly that which was necessary has 
been done to connect firmness with lightness and as much mo- 
bility as is required, in order to obtain the most advantageous 
transference of force without useless expenditure of material. A 
driving-belt, it is true, looks neither beautiful nor unbeautiful; but 
since the strength of a connecting-rod needs to be greatest in the 
middle of its length, it pleases the educated vision to see it gradu- 
ally swelling out from the ends to the middle. This kind of beauty 
is of course of most recent origin; and it should be 1emarked that 
it was, so far as I know, first perceived and raised to a principle 
in the making of our physical instruments in Germany by Georg 
von Reichenbach in Munich. At a time when instruments of per- 
fect mechanical beauty were turned out of the shops of Munich 
and Berlin, there came to us from France and England only those 
on which stiff columns and fantastically ornamented cornices gave 
disagreeable reminders of the impure forms in the architecture 
and furniture of the Rococo. 

I do not recollect what French mathematician in the last cent- 
ury endeavored to account for the impression of perfect satisfac- 
tion to the eye which the view of the cupola of St. Peter’s in Rome 
produced. He measured the curves of the cupola, and found that 
their form was precisely that which under the given conditions 
afforded, by the rules of the higher statics, the maximum of sta- 
bility. Thus, unconsciously, guided by a sure instinct, Michael 
Angelo solved in his model (the cupola was not built till after his 
death) a problem which was hardly comprehensible to his con- 
sciousness, and which had never, in his’time, been mathematically 
discussed. The equation of beauty, if we may call it that, appears, 
moreover, in this case, to have had several roots; for there is at 
least one other form of cupola, of which that of the Val-de-Grace 
in Paris occurs to me as a type, which makes quite as restful an 
impression, though perhaps not so elevating, as that of Michael 
Angelo’s, 

Mechanical beauty comes in here in the building art, and the 
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more frequently at this time because the iron constructions of 
the later period give more occasion than stone structures for its 
exhibition. The change of material has, according to Anton 
Hallmann’s expression, produced a changed statics of feeling.* 
In the Eiffel Tower mechanical beauty is in conflict with plastic 
want of beauty, and in this reveals itself for the first time to 
many who would not otherwise have had occasion to perceive its 
effect. The new Forth Bridge is certainly not without it. Yet 
there is no question that even in stone buildings, besides many 
traditions and conventional tastes, the pleasure in definite forms, 
in the gentle swelling and tapering of Doric pillars upward, their 
expansion into the echinus and abacus, and in the profile of the 
architectural members, depends on mechanical beauty, as well as 
on the absence from the agreeable impression they make of the 
repulsive, which the senseless ornamentation of vulgar styles in- 
flicts upon the refined taste. 

Mechanical beauty plays a part even in the forms of organic 
nature, to the degree that much that is repulsive to the untutored 
eye delights the educated eye and fills it with admiration. That 
it is which the anatomist is pleased to discern in the structure of 
the bones, particularly of the joints; which on other grounds than 
its contradiction of the way the ancients painted death, makes a 
death-dance appear repulsive to him; which Benvenuto Cellini, 
to his credit, comprehended in a skeleton; and which, if only our 
understanding was adequate, every organized form would illus- 
trate to us even in the aquarium and under the microscope. 
Even in the building up of the plant structure, Dr. Schwendener 
has demonstrated an economical adaptation of parts, characteristic 
of the organization, of which we can discern something in the 
sight of a broadly rooted oak pushing its massive head up toward 
air and light. 

Mechanical beauty comes into consideration in the contempla- 
tion of animal forms, particularly of beasts of prey. A greyhound 
and a bull-dog, a thoroughbred race-horse and a brewer’s draft- 
horse, a South Down and a merino sheep, an Algau Mountain 
steer and a Dutch milch-cow, are all handsome, though some 
among them, like the bull-dog and the Percheron horse, may 
appear ugly to a stranger; for in all of them the type of the 
species is modified for some adaptation. 

Although science can not, as we have seen, inspire art in its 
departing life, nor communicate a new impulse to it, it can still 
afford it an inestimable service of another kind, by increasing its 
insight and improving its technical means, teaching it useful 
rules, and guarding it against errors. We are not thinking here 





* Kunstbestrebungen der Gegenwart. Berlin, 1842, p. 71. 
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of a thing so primitive as the preparation of pigments or of certain 
knacks in casting ; the less so because, as is well known, our colors 
are in a remarkable way poorer than those of an unscientific primi- 
tive time, and an unexcelled thinness of the metal is the mark of a 
genuine Greek bronze statue. It can hardly be necessary to recol- 
lect the long story of the benefits of this kind which scientific know]l- 
edge has conferred upon art. Linear perspective was discovered 
by the artists themselves, by Leonardo and Diirer. The laws of re- 
flection and shadow-construction, which were still unknown to the 
ancient painters, if we may judge from the Pompeiian Narcissus- 
pictures, followed. In the representation of the rainbow, which 
had better be left unpainted, many and serious mistakes have been 
made, notwithstanding the teachings of optics. Statics furnished 
the sculptor important instruction concerning what is called pon- 
deration. Adérial perspective owes its development, again, to the 
painters, particularly to those of northern lands. 

The advance of science has added to those ancient helps much 
of importance, although it is not so fundamental, and many natu- 
ralists, among them some of the first rank, have interested them- 
selves in making the new knowledge accessible to artists. The 
great masters of past centuries were guided by their feelings to 
the proper selection of colors, as, according to Johannes Miiller, 
women of taste of all times are correct in the choice of their cloth- 
ing ;* and the Oriental carpet-weavers are not behind them. But 
the significance of such unconscious success could be perceived 
only after the subjective physiology of the sense of sight had been 
created by the older Darwin, Goethe, Purkinje, Johannes Miiller, 
and others. These matters have been discussed by our fellow- 
member, Herr Ernst von Briicke, in his Physiology of Colors for 
industrial art, and his Fragments from the Theory of the Fine 
Arts,+ with such special skill as only the rare combination of the 
artistic culture acquired in his father’s studio with his own physio- 
logical knowledge could make possible. Chevreul pursued similar 
aimsin France. Not less did Prof. von Helmholtz embody his pro- 
found knowledge of physiological optics in public lectures in the 
service of art, which owes to him likewise his fruitful conclusions 
concerning the nature of musical harmony. He explained among 
other things the relation in which differences of luster of real ob- 
jects stand to those which the painter controls, and showed what 
means he could employ to overcome the difficulties growing out 
of them.{ By imitation of the irradiation recognized by him in 





* Handbuch der Physiologie des Menschen, etc. Vol. ii, Part II, Coblentz, 18388, 
p. 375. 

+ Physiologie der Farben, etc. First edition, Leipsic, 1866; second edition, 1887, 
Bruchstiicke, etc., Leipsic, 1877. 
t Optisches ueber Malerei. Vortrige und Reden, vol. i, Brunswick, 1884, Concerning 
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its true meaning—a fault of our vision—the painter is even placed 
in a position to reproduce the dazzling impression of the solar 
disk. Of this the Castle Gandolfo of Roqueplan in the Raczynski 
Gallery, through its boldness, affords an interesting example. 

The representation of the stars as stars, in the shape in which 
the stars of decorations are drawn and from the resemblance to 
which star-fishes are named, rests likewise upon defects of our 
vision ; for the stars of the sky are only shining points without 
rays, as indeed a few favored eyes see them. The sacred halo, 
the phosphorescence of holy heads, which in Correggio’s Night 
extends over the whole Christ-child, and objectively illuminates 
the scene, has nothing to do with this. The origin of that 
kind of representation, so far as it is not a free sport of fancy, is 
possibly traced by Herr Exner to the crown of light which one 
sees in a dewy field in sunshine around the shadow of his own 
head.* By another defect of the human eye, astigmatism, the 
more advanced grades of which, such as short-sightedness, belong 
to pathology, Herr Richard Liebreich was able to explain certain 
peculiarities long incomprehensible, which disfigured the later 
works of the distinguished English landscape-painter, Turner.t 
It would have been easy for a modern oculist to protect him from 
this fault by properly fitted glasses. Color-blindness, known of 
old, but thoroughly studied only in our own age, is another very 
frequent defect of our vision, to which corresponds, in the ear, an 
inability to distinguish between the tones. A color-blind painter 
is perhaps not so inconceivable as a musician without hearing. 

It might not be practicable to define the limits beyond which 
optical science can do mo more good to the artist. In order to know 
the laws of the movements of the eyes, to understand wherein close 
vision is different from far vision, no painter will have reason to 
regret applying to himself Johannes Miiller’s remarks in his early 
paper on the Comparative Physiology of the Sense of Sight. Yet 
it must be granted that an artist could paint an eye very well with- 
out ever having heard of the Sansonian images, on which depends 
the soft glance of a mild eye as well as the wild fire of an angry, 
penetrating eye; just as the landscape-painter would paint the 
blue sky on his canvas no better if he had learned to take note of 
the yellow brush in every great circle of the heavenly sphere that 
passes through the sun, which continued unremarked through 
thousands of years, but has been familiar to physiologists since 
Haidinger’s discovery. 





irradiation compare the Handbuch der physiologischen Optic, second edition. 5. Lieferung. 
Hamburg and Leipsic, 1889, pp. 394 et seg. 
* Physiologisches und pathologisches in den bildenden Kiinsten. Vienna, 1889, p. 17. 
+t Proceedings of the Royal Institution, etc., weekly evening meeting, Friday, March 6, 
1872, 
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In the much-debated question of the polychromy of the ancient 
statues and buildings, on the contrary, and of the propriety of 
adopting it, one observation of the physicists, as appears to me, 
has not hitherto been sufficiently considered. It is that all colors 
become whitish under a very strong illumination, so that, on the 
immediate view of the solar spectrum in the telescope, nearly 
every impression of color disappears, except for a light-yellow 
shimmer at the red end.* As the colors become whitish, their glar- 
ing contrast disappears, and they blend more harmoniously into 
one another. Therefore, under a clear sky, the fiery red petti- 
coat of the Contadina, which is repeated so often in Oswald 
Achenbach’s Campagna pictures, as well as the white horse of 
Wouverman’s war-scenes, make no disagreeable impression on 
the eye. Under the bright Grecian sky, on the Acropolis, in the 
Poikile, the more or less glaringly painted fagades and pillars 
still had a pleasant effect; in the gray northern light, and in 
closed rooms, they are not happily introduced. 

Wheatstone has materially enriched the capacity of drawing 
and painting art from another side, by showing with his stereo- 
scope the different manner in which binocular vision distin- 
guishes nearer objects from monocular vision, and also from the 
binocular vision of objects so remote that the interval between 
the eyes vanishes before their distance. The impression of a solid 
body arises only when each of the eyes receives a different view 
of the object, and is produced by both views blending into one, 
the corporeal view. Therefore the painter, expressing dimen- 
sions of depth only through shading and air-perspective, has 
never been able to produce a real corporeal appearance on his 
canvas. While, then, Wheatstone’s pseudoscope shows the hu- 
man face concave in an unusual way, Helmholtz’s telestereoscope 
exaggerates the distance between the eyes, and, without aérial 
perspective, resolves the far-off forest or mountain into its vari- 
ous elements. The stereoscope with movable pictures, however, 
confirms old Dr. Robert Smith’s explanation of the fact that the 
moon and sun appear larger by nearly two tenths of their diame- 
ters in the horizon than in the zenith, and reduces the problem to 
the question why we see the vault of the sky rather flattened like 
a watch-glass than as a hemisphere. 

Of vastly greater importance for art is photography, which 
originated at nearly the same time with the spectroscope. To 
fasten Della Porta’s charming pictures was indeed a dream of 
artists as well as of physicists, and after the discovery of chloride 
of silver the no longer unattainable object came in sight. One 





* Helmholtz, Handbuch der physiologischen Optic, A.a 0. Fourth Part, 1887, pp. 
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would need to have witnessed Daguerre’s discovery, and Ara- 
go’s report upon it in the Chamber of Deputies, to realize the 
enthusiasm with which it filled the world. Daguerre’s particular 
process, of only limited application, was soon cast in the shade by 
one which in its essentials is still in use. But it deserves, perhaps, 
to be remembered that when the first still imperfect Talbotype 
process reached us from England nobody foresaw its immense 
future, and the substitution for the silver plate of paper impreg- 
nated with a salt of silver was received with shaking of heads, 
and was looked upon as a step backward. 

Thus photography started upon its wonderful career of vic- 
tory. It soon assumed the relation to art that Arago had prom- 
ised for it. Not only has it lightened the work of the archi- 
tectural, interior, and landscape painter, and made the camera 
lucida superfluous even for panoramas; it has also furnished 
many useful hints relative to light and shadow, reflection and 
half-tone, and especially as to the way to give the most natural 
appearance of bodily projection to figures on a flat. It might be 
profitable, for the sake of forming a judgment in both directions, 
to inquire what part photography has had in the origin of the 
newer schools of painting, of the mannerism of the impressionists, 
and of the clear-light and free-light painters. It has taught the 
landscape painter how to reproduce rocks with geological and 
vegetation with botanical correctness, and to represent glaciers, 
which was rarely attempted before, and never successfully. It 
fixed the image of the clouds, although its pictures of the sky 
were somewhat defective. Finally, it helped the portrait painter 
without exciting his e1ivy, for, while it caught up only a single 
often long-while tense expression, it was not adequate to give an 
average picture of the man, and the unpleasant, stiff photograph 
was almost proverbially a bad portrait. It furnished painters, 
however, in many instances with an invaluable groundwork, 
although it had to be enlivened by the artistic touch. But the 
newer form of portrait photography is calculated to attract the 
attention of the artist in many points. Instantaneous photogra- 
phy catches the expression of the countenance and the attitudes 
during so short an interval that it makes good what escapes in 
the average expression, and thus leads to most valuable observa- 
tions. Duchenne and Darwin* recreated the doctrine of expres- 
sion in emotion; the former by counterfeiting the various ex- 
pressions by means of electrical stimulation of the muscles of the 
face, and the latter by following their phylogenetic development 
through the series of animals. Both presented the artist with 
photographic images of such expressions by the side of which 





* The Expression of the Emotions in Man and Animals. London, 1872. 
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the drawings used in the art schools for the same purpose ap- 
pear antiquated. Since then the English anthropologist, Mr. 
Francis Galton, has solved by photography a problem which was 
as much beyond the reach of the artist as the representation of 
the average expression of a person was of the photographer— 
namely, of collecting into a typical picture the average physiog- 
nomy and shape of the head of a considerable number of persons 
of the same age, race, like degree of mental development, or simi- 
lar pathological condition or criminal propensity. This is done 
by causing faint pictures of faces of the same category to cover 
one another on the same negative.* Prof. Bowditch, of the Har- 
vard Medical School, has in this way taken average (composite) 
pictures or the types of American students and girl students, 
drivers and conductors of horse-cars. In the last cases the supe- 
riority of the intellectual expression of the conductor type over 
that of the driver type is very plain. It would have been some- 
thing for Lavater and Gall. 

Again, pathology comes into the service of fine art. Dr. Char- 
cot has recognized, in the photographically fixed convulsive atti- 
tudes and distortions of hysterics, the classical representations of 
possessed persons.t It is indeed most wonderful to see how 
Raphael, otherwise dwelling only in the ideal, portrayed in his 
Transfiguration the figure of the possessed boy so realistically 
that one can with certainty, from the Magendian position of his 
eyes, diagnosticate a central disease. It is in harmony with this, 
as was recently remarked in New York, that his left hand is af- 
flicted with an athetoid cramp. [ 

[Zo be concluded. ] 








Experiments by Herr Regel with reference to the influence of external factors 
on the odor of plants show that the most important is the indirect influence of 
light on the formation of etheric oils and their evaporation. Heat and light in- 
tensify the fragrance of strongly fragrant flowers, which in darkness is lessened 
without quite disappearing. When the whole plant was darkened, those buds 
only which were before fairly well developed yielded fragrant flowers, the others 
were scentless. If, however, only the flowers were darkened, all were fragrant. 
Other plants open their flowers and are fragrant only by night. When these plants 
were kept continuously in the dark, they lost their scent, as they lost their starch. 
When brought into light again, both starch and fragrance returned. Besides 
light, respiration has a decided influence on the fragrance. In general, the open- 
ing of flowers coincides with their fragrance, but there is no necessary connection 
between these phenomena. 





* Inquiries into Human Faculty and its Development, with Illustrations. London, 1883. 
¢ Compare Exner, a.a. 0.8. 21 ef seq. 
¢ Sachs and Peterson, A Study of Cerebral Palsies, etc. Journal of Nervous and Men- 


tal Disease, May, 1890. 
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BACTERIA IN OUR DAIRY PRODUCTS. 
By Pror. H. W. CONN, 


HERE have been no discoveries in the last half-century more 
startling than those which are now accumulating upon the 
subject of bacteriology. Every one knows to-day that bacteria 
have a causal connection with certain diseases, and the whole civ- 
ilized world has been recently agitated over the attempts that are 
being made to combat their effect in the humansystem. Thestudy 
of the relation of these organisms to the animal body seems to be 
producing a revolution in the study of medicine, or rather perhaps 
is creating a science of medicine, for medicine of the past can 
hardly be called a science. 

We have heard so much of the disease-germs and their evil 
effects that bacteria are usually looked upon as unmitigated nui- 
sances. It is a doubtful chance if any knowledge of their benefi- 
cial effects has passed beyond the reach of the scientist’s laboratory 
and lecture-room. But science has for a long time known that 
even the bacteria which are not connected with disease are of im- 
mense significance in the processes of Nature. The non-pathogenic 
germs were studied long before the pathogenic forms; but the 
great attraction offered by the study of disease has led the larger 
number of bacteriologists in this direction. To-day, however, we 
are beginning to recognize more than ever the great part played 
by the harmless bacteria, and to find out that their value in the 
world far outweighs the injury produced by their mischievous 
relatives. There is hardly a process in Nature which is not in some 
way connected with bacteria growth. Fermentation, the raising 
of bread, the formation of vinegar, the germination of seedlings, 
the growth of plants, the ripening of fertilizers, the decomposition 
of animal and vegetable bodies by means of which they are again 
incorporated into the soil, are all to a greater or less extent depend- 
ent on the growth of micro-organisms, either bacteria or yeasts. 
Without the agency of these organisms to prepare the soil, plants 
could not grow, and life would soon disappear. 

There is no one who is not directly or indirectly connected 
with the dairy industry. The discoveries of the last twenty years, 
and more especially those of the last five years, have shown that 
dairy prodycts are in a large measure connected with the growth 
of microscopic organisms—some dairy processes, indeed, being 
nothing more than gigantic breeding experiments. Each of the 
three chief products of the dairy—milk, butter, and cheese—has 
its own definite relations to bacteria growth and each must be 
considered separately. 

MiLK.—The souring of milk is such a universal phenomenon 
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that it has until recently been considered a normal character of 
milk. The last twenty years have, however, demonstrated for us 
that it is universally caused by bacteria growth. The souring of 
milk is simply the formation in it of a certain amount of lactic 
acid, and the acid precipitates the casein of milk just as any other 
acid would do, and thus forms the curd. But it is bacteria which 
produce the lactic acid. The presence of micro-organisms in milk 
was first noticed fifty years ago by Fuchs, but it was not till 
twenty years later that Pasteur succeeded in showing that these 
organisms could really produce lactic acid and thus might be the 
cause of the souring of milk. Fifteen years more were required to 
show that they were the sole cause of the souring of milk, and to 
demonstrate the further important point that milk when drawn 
from the healthy cow contains no bacteria and has therefore no 
tendency to sour or undergo other unpleasant changes. Since this 
was first shown by Lister, in 1873, numerous observers have so 
successfully verified the conclusions of Pasteur and Lister that no 
possibility of doubt longer remains, and we now know that under 
normal conditions the milk while in the mammary gland of the 
healthy cow is free from bacteria, and we have abundant proof that 
such milk will never sour nor ferment if kept free from bacteria 
contamination. 

Absolutely pure milk is, then, free from bacteria; but when we 
examine milk that has been standing for a few hours the number 
of bacteria found in it is almost incredible. By the time that it is 
five or six hours old milk will contain millions for each tumbler- 
ful, and by the time it has reached the city consumer it will fre- 
quently contain fifty millions to the quart. Now, if the milk 
while in the cow contains no bacteria, it follows that this numer- 
ous crop must have been planted in the milk during the milking 
or subsequently. At first thought it seems hardly possible to be- 
lieve that this immense number of bacteria could have found their 
way into the milk since the milking. But when we learn that 
they are abundant in the air; that they are crowded in every 
particle of dust clinging to the hairs of the cow; that they are 
always present in the milk-duct for a short distance from its open- 
ing, living there in the remains of the milk left from the last 
milking; that the milk-pail in which the milk is drawn can not be 
washed clear of them by any ordinary methods; that the milk- 
cans will always contain them in cracks and chinks even after the 
most thorough cleansing; that they are always on the hands of 
the milker ; and when, in addition to all this, we learn that bacteria 
multiply so fast that by actual experiment a single individual may 
in thecourse of six hours give rise to three thousand progeny—it 
no longer remains a marvel that their number is so great in milk 
of a few hours’ standing. 
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Fortunately, this immense number of bacteria in milk need not 
especially alarm us, for they are not disease-germs and are harm- 
less to the healthy person. Nevertheless, they are undoubtedly a 
nuisance in the milk. They can not grow there without producing 
some effect upon it. Commonly the first change noticeable is the 
appearance of the well-known odor and taste of sour milk, followed 
shortly by its curdling. This souring is undoubtedly the result 
of bacteria growth, and it was at first supposed that there was a 
single definite species which alone had this power of producing 
lactic acid. So thought Pasteur and Lister at first, and such a 
species they described. The species of bacterium studied by them 
certainly had this power, and it was named Bacterium lactis by 
Lister. In later years the name Bacillus acidi lactici has been 
given toit. By the work of the last six years we have learned 
that more than one species has the power of souring milk by the 
formation of lactic acid. Lactic-acid formation is the character- 
istic of a class of bacteria comprising many species, and even in 
the ordinary souring of milk under normal conditions it is not 
always the same species of bacteria which produces the mis- 
chief. 

While it is true that any one of a number of species of bacteria 
may produce lactic acid by their growth in milk and thus cause its 
souring, in other respects these different species do not have the 
same effect. The formation of lactic acid is not the only change 
that occurs in the souring of milk. Sour milk has a well-known 
odor, but this is not due to the lactic acid, since lactic acid is odor- 
less. The formation of such an odor tells us, therefore, that there 
are other changes goirtg on in the souring of milk. The fact is, 
that a decomposition of the albuminoids and other substances in 
the milk is going on, and it is these decomposition products that 
give theodor. Now, the different species of bacteria do not all pro- 
duce the same sort of decomposition products. All who are fa- 
miliar with milk will recall that the character of sour milk is by 
no means uniform. It differs in the hardness of the curd, in the 
amount of the whey, in odor, and even in taste. When different 
specimens of milk are examined just before or just after souring, 
it is found that the species,of bacteria are by no means the same 
in the different specimens. Each will contain some of the acid- 
forming class, but the particular species which happen to be 
present in the different specimens will vary with the different 
conditions. Different localities and different methods of handling 
the milk will affect the variety of bacteria that it contains. It will 
sour in all cases, since all have some of the members of the acid- 
forming class; but the other accompanying phenomena may be 
different. Thus we have learned to attribute all the differences in 
the different specimens of sour milk to the fact that the souring 
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has been produced under the influence of different species of bac- 
teria. The souring of milk is therefore not a simple or a uniform 
phenomenon. While itis always the effect of bacteria growth, we 
recognize many varieties of souring corresponding to the variety 
of bacteria most abundant in the milk before souring. All this 
makes little difference to the consumer; in any case the milk is 
ruined for his purposes, and he is more concerned in preventing 
such troubles completely than in learning their variety. A rem- 
edy seems simple enough. When we have once learned that the 
whole trouble is caused by bacteria, we see that it is only neces- 
sary to keep these organisms out in order to preserve the milk 
pure and sweet. 

From the standpoint of public health also the desirability of 
freeing milk from these organisms is becoming every day more 
apparent. It is true that the vast majority of the bacteria in milk 
are perfectly harmless to the healthy person, even when swallowed 
in such numbers as above indicated. But, at the same time, it not 
infrequently happens that disease-germs get into the milk and, 
finding there a suitable medium for growth, multiply rapidly. 
They are then served out to all the patrons supplied with the 
milk. Typhoid fever is certainly disseminated by means of the 
milk-supply, and there is a growing conviction that the fatal 
tuberculosis owes much of its prevalence to milk from diseased 
cows. Other epidemics have also been traced to the same source, 

Even if no definite disease-germ chances to be present in the 
milk, the vast number of harmless forms may render the milk 
dangerous to all having weak or sensitive digestive organs; for 
they produce considerable lactic acid, and every one knows that 
acid is injurious in the food of infants and invalids. The pres- 
ence of lactic acid is probably a less serious matter than the pres- 
ence of certain decomposition products which are formed by the 
same bacteria. These are directly poisonous, and, although they 
are present in such small quantities that they have no effect on 
the healthy person, they may be injurious to one whose digestive 
organs are in a sensitive condition. For a long time doctors have 
recognized that boiled milk is a safer food for invalids than raw 
milk, supposing, however, the explanation to be that the cooking 
renders it more easily digested, just as it does other foods. Recent 
experiments have shown us that this is not true. On the con- 
trary, boiled milk is less easily digested and absorbed by the 
system than raw milk. The real reason for the greater safety 
in drinking boiled milk lies in the fact that it is thus deprived 
of the disturbing action of the millions of bacteria ordinarily 
present. 

To keep bacteria out of milk is a practical impossibility. 
Their presence in such quantities in all places renders their access 
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to it a certainty, and it has only been by exercising the most 
extraordinary precautions that scientists. have in a few cases 
succeeded in obtaining milk directly from the cow in such a way 
as to avoid its becoming contaminated during the milking. At 
the same time much may be accomplished by cleanliness in the 
barn and the dairy. The presence of disease-germs in the milk is 
always to be traced to filth or to carelessness in handling the milk, 
or to diseased cows. Typhoid-fever germs, for instance, can only 
get into the milk from some unusual source, and tuberculosis 
germs only from diseased cows. If it were possible to enforce 
cleanliness in the barns and dairies, and to obtain sufficient care 
in the handling of milk, we should have no more epidemics spread 
through the milk-supply. But,in the present state of public igno- 
rance and carelessness as to health, such an enforcement is an 
impossibility. In our cities and large towns, therefore, the milk- 
supply must be looked upon as one of the fertile sources for the 
spread of disease, and it behooves every one to look carefully to 
the condition of the milk he drinks during times of epidemics, 
especially of those affecting the digestive organs. 

But even with the most extreme care it is impossible for our 
milkmen to avoid the presence of the more common forms of 
micro-organisms which will sour the milk. Recognizing, then, 
that bacteria are sure to get into the milk, we may next ask if 
there is no way of destroying them after they get in. If we can 
kill these bacteria, we can of course preserve the milk longer and 
render it more healthful. It is easy enough to kill the bacteria 
though every method is open to certain objections. Various 
chemicals have been stiggested for poisoning the bacteria, or at 
least for delaying their growth, but they are one and all to be con- 
demned, as likely to do more harm than good. 

A safer and more effective method for preserving milk is by 
the use of heat. All bacteria may be killed by heat, and then, if 
the milk be kept in tightly closed bottles, it will keep sweet indefi- 
nitely. For this purpose many sterilizing machines have been 
invented in the last few years, all based upon the same principle, 
but differing much in detail. In all cases the milk is subjected to 
a high heat. Most of them simply heat the milk +» a boiling 
temperature by means of steam or boiling water, bu. a few, by 
boiling under pressure, contrive to raise the temperature consid- 
erably above boiling water. Although many forms of apparatus 
have been devised for simplifying the matter, no apparatus is 
really needed for sterilization. All that is necessary is to put the 
milk into bottles and boil it for ten minutes with the mouth of 
the bottle open, then close the mouth and steam it for ten minutes 
more. This method of sterilization will not kill all of the bacteria 
in the milk, but it will kill all the disease-germs which are likely 
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to be in it, and it will so decrease the numbers of the other bac- 
teria that the milk will keep sweet for a long time. 

All methods of sterilization that are in use in this country 
have the disadvantage of giving to the milk the taste which is 
peculiar to boiled milk, and also of rendering it less easily ab- 
sorbed by the body. In France and Germany a method has been 
adopted which accomplishes the purpose without injuring the 
taste of the milk. Machines are in use in Paris and some other 
cities which will heat great quantities of milk to a temperature of 
about 155° Fahr. for a few minutes, and then cool it rapidly to a 
low temperature. The method has been called the pasteurization 
of milk. It does not kill all the bacteria, but it does destroy so 
many of them that it greatly increases the keeping properties of 
the milk. Moreover, it almost entirely destroys the danger from 
disease-germs in milk, since nearly all forms likely to occur in 
milk are killed by this temperature. The advantage of this 
method is that the temperature of 155° Fahr. does not give to the 
milk the taste of boiled milk, which most people find unpleasant, 
and does not render the milk difficult of digestion. These pas- 
teurizing machines have not yet been introduced into this coun- 
try, and the opportunity exists for some one to develop a thriving 
business by furnishing pasteurized milk in our large cities. A 
little experience with its superior keeping properties, and a little 
knowledge of its greater wholesomeness, would soon create a de- 
mand for it in America as it has already done in the larger cities 
of France and Germany. 

ButTer.—If bacteria are the enemies of the milkman, they 
are the allies of the butter and cheese maker. The last few years 
have shown us that butter owes at least its flavor to bacteria 
growth in the cream. Butter is made by allowing the cream to 
separate from the milk by means of its less specific gravity, and 
then by shaking the cream vigorously until the butter collects in 
lumps. Now, it has been for a long time recognized that it is a 
difficult matter to churn sweet cream. It may be shaken fora 
long time without the separation of the butter, and a smaller 
amount of butter can be obtained from it than from cream that 
has been allowed to sour or “ripen” for a time before churning. 
This, at all events, is true of cream which is separated from the 
milk by the ordinary method of setting, though it seems less true 
of cream separated by means of a centrifugal machine. It has 
also been generally recognized that the butter made from sweet 
cream lacks the delicate flavor or aroma which is such an impor- 
tant factor in a first-class butter. Sweet-cream butter has a flat, 
creamy taste, which is not generally desired. 

For these reasons butter-makers have learned not to churn 
cream when fresh, but to allow it to stand awhile and sour, or 
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“ripen.” The cream in a creamery is placed in large vats, and 
then kept at a constant warm temperature for about twenty-four 
hours. The cream is stirred frequently during this time, and at 
the end of the ripening it is seen to have changed its character. 
It is somewhat acid in taste, is slightly thickened, and has a pleas- 
antly sour odor, though one quite different from that of sour 
milk. The cream is now churned, and the butter is found to sepa- 
rate readily, the quantity is at its maximum, and the butter ob- 
tained has the proper butter aroma. 

Bacteriological study of the last few years has shown that this 
“ripening” is nothing more than a breeding of bacteria on a 
large scale. There were many bacteria in the cream at the begin- 
ning, and the ripening has been conducted at just the tempera- 
ture at which bacteria grow rapidly. The result is, that their 
multiplication is marvelously rapid, and the number of bacteria 
present in ripened cream is beyond comprehension and almost 
beyond calculation. Five millions in a drop would not be too 
high an estimate for some specimens. 

Now, what are the bacteria doing in the cream during their 
twenty-four hours’ growth? They can not multiply so rapidly 
without producing profound changes in the cream. So far as the 
butter-maker is concerned their action is twofold: 1. There is pro- 
duced in the cream a considerable amount of lactic acid, together 
with small quantities of other acids. 2. Various decomposition 
processes are going on which fill the cream with decomposition 
products, and these give rise to the odor and taste of ripened 
cream. 

To understand the effect that this ripening has upon the but- 
ter-making, we must first ask what happens to the cream during: 
the churning. If we look at a drop of milk under the microscope,,. 
we find that the butter-fat is in the form of the most minute 
drops. So small are they that they can not be readily separated 
from the liquid part of the milk. In cream we simply have the 
great mass of these drops together, but still not at all fused, like 
a lot of snow-balls floating in water. In the churn, however, the 
cream is agitated until the drops are shaken together and made 
to fuse with each other. They now form masses of fat large 
enough to be removed from the liquid in which they float, and 
these masses form the butter. But, looking at the cream more 
closely, we find a mechanical difficulty in the way of their ready 
fusion. The fat-drops are not free to move at will, for they are 
bound together in groups by a sort of slimy substance. As we 
watch the cream with our microscope we see the fat-globules are 
not easily shaken together, for the slimy matter prevents their 
direct contact. This slimy substance must be broken down and 
the drops shaken into each other before the butter can form into 
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the large masses necessary for their separation from the liquid. 
It requires a deal of shaking to accomplish it when the slime is 
intact, and sweet cream may sometimes be churned for hours 
without producing the butter. But the ripening prepares the 
way for the churning. The acid formed by the bacteria gradu- 
ally dissolves this slime, which is of an albuminous nature, and 
after it is thus dissolved the difficulty of the fusion is gone and a 
short shaking in the churn finishes the process. It is plain, too, 
that a larger amount of butter will be obtained from the cream, 
for in churning sweet cream much of the fat will be left behind 
in the form of small drops not to be separated from the slime 
even after the most vigorous churning. 

As mentioned above, the second advantage derived from ripen- 
ing is the development of the aroma of a first-class butter. Sweet- 
cream butter is tasteless, and the cause of the butter aroma is 
to be found in the decomposition products of bacteria growth. 
While growing in the cream they are splitting up the sugars 
and albuminoids present and producing decomposition products. 
Among them are many volatile products which have a prominent 
odor and taste, and these, as we have seen, produce the odor and 
taste of ripened cream. Now, of course, the butter obtained from 
such cream will be affected by these compounds, and thus we see 
that the delicate aroma of first-class butter is produced by the 
decomposition products of bacteria growth in the cream. These 
are volatile, and eventually pass away from the butter in large 
measure. It is well known that the delicate butter aroma is found 
only in fresh butter. Old butter is strong enough in its taste, 
but the peculiar delicate aroma is gone. When first made, how- 
ever, these volatile substances permeate the butter and explain its 
flavor. Of course, it is highly essential that only the proper de- 
composition products should be developed, and for this reason it is 
a matter of high importance that the ripening shall be stopped at 
just the right time. If it is not continued long enough, the proper 
decomposition will not take place; and, on the other hand, if it is 
continued too long, the volatile products will approach those of 
putrefaction and give a strong-tasting butter. At just the right 
moment they are present in sufficient amount to give the butter a 
pleasant flavor without being so abundant as to give a disagree- 
able one. The experience of the butter-maker guides him in 
determining when to stop the bacteria growth, and here is one of 
the points of skill in butter-making. When the cream is ripe 
enough he churns it, and this ends the process, so far as the bac- 
teria are concerned, for they cease to grow when the butter is 
made. 

But why should they cease to grow? Why do they not con- 
tinue to cause the decomposition in the butter? What becomes 
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of them after the churning? The answer to these questions is 
simple. Many of the bacteria go off in the buttermilk; many 
more are removed by the water used in washing, but many of 
them still remain in the butter. Here, however, their active 
life is nearly over, for the salt added to the butter checks their 
growth and their numbers begin to diminish. Butter is not a 
good medium for their development, and, after a few weeks, they 
practically disappear. Their growth in the butter is thus so 
slight that it is of no importance and ordinarily produces no no- 
ticeable result. To be sure, the butter may subsequently become 
rancid, and until recently it has been supposed that the rancidity 
of butter was due to bacteria growth. Some species of bacteria 
certainly produce butyric acid, and this is one of the most promi- 
nent characteristics of rancid butter. But it has been recently 
shown that butter may become rancid independently of bacteria 
growth, the direct oxidizing power of the air producing the effect. 
Bacteria, it is true, may hasten the process, but they are probably 
not a necessary cause. After the butter is made, then, the bac- 
teria are of no further importance, and unless there should chance 
to be some disease-germs among them nothing further will result 
from their action. 

The butter-maker thus forces the bacteria to give to his butter 
a flavor for which he gets a good price in the market. Unfortu- 
nately for him, however, there is more than one species of bac- 
teria which may readily get into his cream and produce its ripen- 
ing, and not all of them are equally serviceable to him. Many 
species of bacteria give a very unpleasant flavor to the butter if 
they are abundant in the ripening cream. While they cut the 
slime that holds the fat-globules and thus make the churning 
easy, the aroma produced by different species is by no means 
always satisfactory. It has been found that many of the species 
which commonly grow in ripening cream will produce very dis- 
agreeable butter if they are allowed to act alone. Others acting 
alone produce good butter, and the latter must, of course, out- 
weigh the former, or the butter will be unsatisfactory. 

The fact is, that during the ripening of the cream a great bat- 
tle is going on among the different species of bacteria. Some of 
them find the conditions of the ripening cream favorable to their 
growth, while others find it less favorable. The favored species 
multiply rapidly, and may largely crowd out of existence those 
less favored. Some species may chance to get the start of oth- 
ers by being in greater numbers at the outset, while another spe- 
cies will make up for all drawbacks by having a more rapid rate 
of multiplication. The final result of the struggle will depend 
upon an infinite variety of conditions, which will be entirely be- 
yond our knowledge. The condition of the cow, the manner of 
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milking, the manner of setting the cream, the temperature, etc., 
will all be important factors favoring one form of bacteria and 
hindering others. If the battle results in favor of the beneficial 
species, a good-flavored butter will result, while, if the injurious 
species should get the upper hand, the butter will be bad. The 
results are at present beyond the control of the butter-maker. 
By practice he has found the methods which will commonly re- 
sult in a good product; but even with his greatest precautions he 
is occasionally unable to obtain the best butter. At certain sea- 
sons of the year failure to obtain good butter is about as common 
as success even in our best creameries. 

Now, bacteriologists would not pretend that the bacteria con- 
tent of the ripening cream is the sole reason of the variations 
in the quality of the butter product. Different conditions of the 
cattle, different food, etc., will all affect the butter, but beyond 
doubt bacteria have an important part to play. Now, uniformity 
in the product of the dairy is the great desideratum of the butter- 
maker. Usually he can make good butter, but sometimes he fails 
from unexplained causes. The complexity of the ripening pro- 
cess makes it impossible for him to be sure of uniformity in this 
respect, even though other conditions are constant. But what is 
to prevent the bacteriologist finding the right bacteria to produce 
& proper aroma to the butter and furnishing them in quantity to 
the butter-maker to use in time of trouble? They may then be 
planted in the cream, and thus a ripening always assured which 
shall be of the best character. It seems to be entirely possible 
thus to produce uniformity in this direction. Already in Ger- 
many and Denmark and in this country experiments have been 
started looking in this direction with much promise of success. 
It is not unlikely, therefore, that before long the butter-maker 
will have at his command a method of assuring success in the 
aroma of his butter if he only exercises ordinary skill in the pro- 
cess of its manufacture. If such an artificial ferment may be 
obtained, uniformity in the ripening of cream will be easy. Per- 
haps the result will be to bring the different creameries into 
greater likeness to each other, enabling those which now are un- 
able to obtain a first-class product to improve its flavor by using 
the right species of bacteria for ripening in the place of the in- 
ferior species which are afforded by some localities. This would 
perhaps not improve the best qualities of butter, but would bring 
the inferior qualities to a higher standard. 

CHEESE.—If bacteria are an aid to the butter-maker, they are 
absolutely indispensable to the cheese manufacturer. Some peo- 
ple do enjoy the taste of sweet-cream butter, and there has been 
for some time an evident tendency toward a desire for less strongly 
tasting butter. But no one desires to eat fresh cheese. When 
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first made, cheese is soft and tastes somewhat like milk curd. It 
has none of the palatable taste which we find in the cheese of our 
table. It is a long ripening which gives this taste to the cheese. 

Here, again, the ripening process is one of bacteria growth. 
The millions of bacteria that were in the milk are stored away in 
the cheese, and instead of being killed here, as they are in the but- 
ter, they begin to multiply immediately. Here, too, there is a bat- 
tle of bacteria, and now one species is in the ascendency and now 
another. If the wrong species gets the upper hand, the cheese be- 
comes bad, and cheese-makers have their greatest trouble from this 
source. The bacteria do not grow so rapidly as they doin cream, 
for the conditions are less favorable, but the ripening is kept up 
for months, and during the whole time the bacteria are growing. 
Under their action the character of the cheese slowly changes, 
Here, again, the decomposition products are responsible for the 
taste and odor. In some cases, such as Limburger cheese, the 
action is allowed to continue to the verge of putrefaction. Ordi- 
narily it is not continued so far, but in all cases the cheese-maker 
favors the growth of certain forms of bacteria by regulating the 
temperature at which the ripening is carried on. As the ripen- 
ing continues, certain parts of the cheese are digested and decom- 
posed by the bacteria growth, and, as the products of decomposi- 
tion accumulate, the taste grows stronger. After a time it is 
considered fit for the market, but the longer the ripening contin- 
ues the stronger the taste becomes, 

Little is known yet as to the bacteriology of different kinds of 
cheeses. Whether the different tastes of Edam, Limburger, and 
other characteristic cheeSes is largely due to the character of the 
bacteria ripening them can not yet be said. Cheese-makers do, 
however, have much trouble with various irregular forms of ripen- 
ing, and a great drawback in this business is the lack of uni- 
formity in this respect. Beyond doubt this is due largely, per- 
haps chiefly, to the variety and number of bacteria which succeed 
in gaining a foothold in the cheese and contribute to its ripening. 

Along the line of cheese manufacture our bacteriologists are 
promising us help from their researches. Of course, the cheese- 
maker has never paid any attention to the sort of bacteria which 
he plants in his cheeses, for he has never heard of them. Some- 
times he has unwittingly planted species which produce violent 
poisons, as is shown by the many instances of death from eating 
poisonous cheese. Now, our bacteriologists are suggesting that 
the ripening of cheese may be easily controlled. Artificial cult- 
ures of the proper sort may be furnished the cheese-maker, and 
if these are planted in the cheese not only will the danger from 
poisonous cheese be prevented, but at the same time the desired 
taste of the cheese be assured. More than this, when we recognize 
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the great variety of decomposition products which the different 
species of bacteria produce, we can see ahead a great development 
in the varieties of cheese. Who can tell what may be the numer- 
ous varieties of cheeses produced when our cheese-makers have 
learned to ripen their product with pure cultures of different spe- 
cies of bacteria, instead of depending as they do now upon “ wild” 
species which get into the cheese by accident from the milk! 


—_~0o——_—_—- 


THE GREAT EARTHQUAKE OF PORT ROYAL. 
By Coronet A. B. ELLIS. 


: popular notion of the great catastrophe which overtook 
the city of Port Royal, Jamaica, in the year 1692, is that the 
earth yawned open, taking in the unfortunate city, as it were at 
one gulp, and that the next minute the sea flowed several fathoms 
deep over the spot where it had stood. Connected with this 
notion is the belief, which has been sedulously inculcated by 
several generations of religious writers, that the catastrophe 
was a signal instance of divine wrath; that, in fact, the city was 
swallowed up on account of the desperate wickedness of its in- 
habitants—the buccaneers and their associates. It is somewhat 
strange that in this age of investigation and research no one 
should have yet come forward to dispel some of the illusions with 
which ignorance and superstition have clothed this great dis- 
aster; for we may confidently affirm that the earth did not yawn 
open and swallow up the town of Port Royal, which was de- 
stroyed in a perfectly natural and comprehensible manner; and to 
those persons who profess to be exponents of divine motives we 
may point out that Port Royal was not overwhelmed when it was 
the resort of the buccaneers and the dissolute and profligate of 
both sexes, but at least fifteen years after these gentry had been 
expelled from Jamaica, and had removed their headquarters to 
the French portion of Hispaniola. 

The former city of Port Royal stood where the present town 
now stands, at the western extremity of the long tongue of sand, 
called “ The Palisades,” which incloses the harbor of Kingston on 
the southern side. Its area in 1692 was much the same as it is 
now; for, except on the northern side, where the church buoy 
marks the site of the submerged cathedral, the action of the tides 
has in a great measure repaired the damage committed by the 
earthquake. The accompanying map will enable the reader to 
see its situation and surroundings at a glance. 

The sand-spit, some nine miles in length, called “ The Palisades,” 
at the extremity of which Port Royal stands, owes its existence to 
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a number of small cays of Aolian formation, which, originally 
detached, have now been joined together by ridges of sand. This 
formation is still going on to the southward, and an outer line, 
similar to the Palisades, is gradually being built up on the nu- 
merous small detached cays which lie between East and South- 
east Cays. 

When the Spaniards discovered Jamaica the present Palisades 
were in much the same condition as the outer line is now—that is 
to say, there was a line of detached cays, connected by banks of 
loose, shifting sand, which were submerged at high water, with 
here and there channels of sufficient depth to admit of the passage 
of small vessels. In 1635, 
when Colonel Jackson, 
the English adventurer, 
attacked and plundered 
St. Jago de la Vega, the 
capital of Jamaica, the 
small cay of calcareous 
rock, which ultimately 
became the nucleus of 
Port Royal, was sepa- 
rated from the Palisades 
by a channel sufficiently 
deep for his ships to pass through. Twenty years later, when 
Venables captured the island from the Spaniards, this channel 
was closed by a narrow bank of sand barely rising above the 
water, and those who had accompanied the former expedition 
remarked upon the change which had taken place. From that 
date the sand seems to have accumulated rapidly, and before long 
the Palisades became one continuous tongue of sand, extending 
from the mainland of the island on the east to Port Royal Point 
on the west. 

The Spaniards, Suton the century and a half that they held 
Jamaica, never erected any buildings upon Cagua, or Punto de 
Caguaya, as the cay at the western extremity of the Palisades 
was termed by them.* Indeed, in their day the site was not at all 
suitable, for during the prevalence of strong breezes the sand was 
swept hither and thither by the sea, and a great portion of the 
cay submerged. After, however, the cay had become joined to 
the Palisades, and the sand ridge had risen two or three feet 
above high water, Cagua, or Careening Point, as the English 
called it, became a good position from which to defend the en- 
trance of the harbor. The first work, which mounted twenty-one 
small guns, but consisted merely of a stockade with a wall of 
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* This name is supposed to be a corruption of caragua, the Indian name for the aloe. 
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loose stones, was erected in 1656, and in 1657 this was replaced 
by a round tower of stone. The requirements of the small garri- 
son gradually ‘led to houses being built, and Governor Brayne 
formed a naval and military depot. Thus by degrees a town 
sprang up, which at first was limited to the rock area of the origi- 
nal cay, but which gradualy overflowed those limits and spread 
along the sand which had drifted up against the rock. In 1660, 
at the accession of Charles II, the royal commission confirming 
in the office of Governor of Jamaica Colonel D’Oyley, who had 
been appointed under the Commonwealth, was proclaimed at 
Careening Point, and the town was named Port Royal, in com- 
memoration of the event. In 1662 the stone tower, which had 
been enlarged and added to, was similarly renamed, and hence- 
forward was known as Fort Charles. 

At about this time the buccaneers began to frequent Port 
Royal, bringing there their prizes and plunder, and the prodi- 
gality and excess of these gentry drew a number of dissolute 
characters to the town. The buccaneers themselves formed no 
inconsiderable number. Morgan, the English (or, rather, Welsh) 
leader, had under his command twenty-eight English vessels, 
carrying one hundred and eighty guns and thirteen hundred and 
twenty-six men, and eight French vessels with fifty-nine guns and 
five hundred and twenty men, and there were several other inde- 
pendent leaders. The wealth they brought into Port Royal 
was enormous. After the sack of Puerto Velo, the successful 
buccaneers returned to Jamaica and divided the spoil on Port 
Royal beach. “Two hundred and fifty thousand pieces of eight 
were divided among them, and plate, jewels, and rich effects were 
piled up beneath the eaves of the houses for want of warehouse 
room. This quickly changed hands, and after a few weeks of 
riotous debauchery the buccaneers were again poor, and clamor- 
ing to be led to sack another town. . . . Many of the inhabitants 
of Port Royal were literally rolling in wealth. Their tables and 
dinner services were of silver, and their horses were sometimes 
shod with plates of the same metal, loosely nailed, so as to drop 
off and show their contempt of riches. Vast wealth, intermingled 
with the sound of arms and the riot of intemperance, filled the 
streets.” 

Esquimeling, the historian of the buccaneers, who was bond- 
servant to the notorious Morgan, has left us a strange picture of 
Port Royal at that day. After narrating a successful exploit, he 
continues : “ All these prizes they carried into Jamaica, where they 
safely arrived, and, according to their custom, wasted in a few 
days in taverns and stews all they had gotten by giving them- 
selves to all manner of debauchery, with strumpets and wine. 
Such of these pirates are found who will spend two or three thou- 
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sand pieces of eight in one night, not leaving themselves, perad- 
venture, a good shirt to wear on their backs in the morning. .. . 
My own master would buy on like occasions a whole pipe of wine, 
and, placing it in the streets, would force every one that passed by 
to drink with him, threatening also to pistol them in case they 
would not do it. At other times he would do the same with bar- 
rels of ale or beer. And very often, with both his hands, he would 
throw these liquors about the streets and wet the cloaths of such 
as walked by, without regarding whether he spoiled their apparel 
or not, were they men or women.” 

To Port Royal, consequently, flocked thousands of people, all 
anxious to profit by the wild extravagance of the buccaneers, and 
new houses sprang up until all the available space was covered. 
Then rows of palisades were driven a few feet into the sand at 
the water’s edge, sand was brought from a distance and banked 
up behind them, and houses built on the foundation thus made, 
As the demand for greater space increased, such encroachments 
became more common, until the greater portion of the town was 
built upon made ground, which was merely kept in position by a 
succession of rows of stakes or palisades, and which any severe 
shock of earthquake would inevitably shake down. And this was 
done, not on a flat beach shelving gradually through shallow into 
deep water, but on the brink of a harbor so deep that the largest 
ships of the day could lie close in shore, sometimes even with their 

yards projecting over the roofs of the houses. It was simply 
ne destruction. 

However, we are anticipating, for the end was not yet. The 
buccaneers continued to frequent Port Royal, in spite of orders 
sent out by the British ministers to the Governor of Jamaica to 
restrain their excesses, and the plunder of Maracaibo, Panama, 
and scores of less important places was brought into the town. 
The buccaneers were in fact the masters of the situation, for the 
Jamaica government had no force with which it could compel 
respect for its orders—that is to say, if it gave any orders, for 
there are good reasons for supposing that everybody was disposed 
to connive at a system by which everybody profited. At last, 
however, the remonstrances of the court of Spain took effect: in 
1672 all commissions and letters-of-marque that had been granted 
to buccaneers were revoked, and Port Royal ceased to be their 
chief resort, though for the next two or three years occasional 
prizes were brought in by stealth. With the departure of the 
buccaneers the town declined; and when Sir Hans Sloane visited 
it in 1687, although it contained some two thousand houses, the 
population was only between three and four thousand. The bulk 
of the inhabitants had no doubt followed the fortunes of the buc- 
caneers, but the town was still the largest and most populous in 
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Jamaica, all the others, with the exception of Spanish Town, be- 
ing mere hamlets. 

Let us now take a general view of the town as it was a year or 
two before the earthquake. In the center, approximately speak- 
ing, built on the solid rock of the original cay, was Fort Charles 
and about five streets of houses, while all around, but principally 
to the north, and to the east, where the ship-channel had been 
when Colonel Jackson visited the island, the greater part of the 
houses were built upon ground that had been won from the sea, 
and was retained in position by rows of palisades. These latter 
were most numerous to the east, and that part of the town was 
called the Palisadoes, whence we get the modern name “The 
Palisades.” Several batteries and other works had been built on 
the brink of the water on land similarly won from the sea. Of 
these the principal were Fort Rupert, a hexagonal work, defend- 
ing the approach along the sand-spit from the east; Fort James, 
which mounted thirteen guns, and was situated at the northwest- 
ern angle of the town; Walker’s Lines, which commanded the en- 
trance to the harbor; and Morgan’s Lines, which defended the 
sea front. The ground-floors of the houses were, generally speak- 
ing, of brick; the upper portions of wood. Four fifths of the 
town was thus built upon sand, heaped up on the verge of deep 
water, and it is marvelous how the inhabitants could have been 
satisfied to live in so perilous a position, for earthquakes fre- 
quently took place, and they had ample warning of what might 
at any time occur. On October 20, 1687, a shock of earthquake 
was felt which caused the bells in the church to ring and a tidal 
wave to sweep along the streets nearest the harbor, while the 
sand in other streets, sucked out by the waters beneath, fell away 
into crater-like pits. Nobody, however, seems to have inquired 
what would have been the result had the shock been of longer 
duration. 

The 7th of June, 1692, the day of the great earthquake, was 
exceedingly hot; not a cloud was in the sky, and not a breath of 
air stirred. At about 11.40 a. M.aslight trembling of the earth 
was felt, and this was shortly followed by a second shock, some- 
what stronger than the first, and accompanied by a hollow rum- 
bling noise like distant thunder. At this most of the people began 
to run out of their houses, but a third shock at once supervened, 
and in about a minute—for it is said to have lasted nearly a min- 
ute—four fifths of the town was in ruins and the sea rolling over 
it. The streets on the north side, on the brink of the harbor, 
where the sand had been most steeply banked up, were the first 
to fall, sinking at once into four or five fathoms of water; next 
fell the church and tower; and then Morgan’s Lines, on the south 
side,on the verge of the sea, to which many had fied for safety, 
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suddenly disappeared, the sea rolling completely over the place 
where it had stood. Then the whole of that portion of the town 
where the ship-channel had been sank at once into deep water, 
while the houses nearer the central rock sank, some up to the 
eaves, others up to the first floor, and others again one or two feet 
only, according to the distance at which they were situated from 
the water’s edge. The shock of the earthquake, in fact, shook 
down the artificially sustained bank of sand; as the sand shook 
down and spread out, the houses subsided, while the sea, rushing 
in underneath as well as above, gushed up in spouts in the streets 
and completed the ruin. Fort Charles and the houses that stood 
on the rock foundation alone remained, and of these the greater 
number were terribly shattered. About sixteen hundred persons 
are said to have perished. The following sketches, showing 
roughly a section of Port Royal, before and after the earthquake, 
will help to explain what occurred. 














The amount of damage done by an earthquake to buildings 
depends very largely upon the nature of the foundations, for 
the shock-waves of earthquakes travel at different rates of speed 
through different substances. Asa rule it may be said that the 
more compact the substance the quicker the rate. Thus they 
travel fastest through solid rock and slowest through loose sand. 
The duration of the shock has everything to do with the amount of 
damage; consequently, in Port Royal, the sand gave way, and the 
houses built on it collapsed, while those built on the rock, though 
evidently shaken and thrown out of the perpendicular, remained 
standing. 

We are able to append the following curious map, which is 
said to be an exact plan of Port Royal before the earthquake, and 
which shows what remained afterward. It must be observed, 
however, that the cathedral-church, which stood near the build- 
ing known as King’s House, is unaccountably omitted. The 
original is to be found in the library of the Institute of Jamaica, 
at Kingston. The dotted line shows the area of rock. 














THE POPULAR SCIENCE MONTHLY. 





780 


A few descriptions of the earthquake by eye-witnesses are 
still extant. We take the two following, which may be of inter- 
est, from the Philosophical Transactions, vols. xvii, xviii, 1694: 

1. “This part of Port Royal which is now standing, is said to 
stand upon a rock. ... It seems strange that the force of the 
earthquake did not dissipate and dissolve the very foundation of 
it, and that it did not fall to pieces and scatter under the water, 
as the rest of the place did; for the shock was.so violent that it 
threw people down on their knees, and sometimes on their face, 
as they run along the street to provide for their safety; and it 
was a very difficult matter to keep one’s legs. The ground heaved 
and swelled like a rolling, swelling sea (’tis a strange comparison, 
but everybody here using it, I venture to do so likewise), by which 
means several houses now standing were shuffled and moved some 





Aw Exact Puan or tHe Town or Port Royal BEFORE THE EARTHQUAKE IN 1692; THE PART 
WITHIN THE DOTTED LINE BEING ALL THAT WAS LEFT AFTER THE SHOCK. 


A, Fort James; B, Fort Carlisle ; C, Fort Rupert; D, Fort Charles: E, Walker’s Lines; F, 
Morgan’s Lines ; G, White’s Lines ; H, Church Lines; I, King’s House; K, School; L, 
New Dockyard; M. Storehouse. 1, Thames Street; 2, Queen’s Street; 3, High Street ; 
4, Broad Strect ; 5, New Street; 6, Cannon Street; 7, York Street; 8, Tower Street; 9, 
Church Street ; 10, Parade ; 11, Lime Street; 12, Fisher’s Street. 


yards from their places. One whole street (a great many houses 
whereof are now standing) is said to be twice as broad now as be- 
fore the earthquake ; and in many places the ground would crackle 
and open, and shut quick and fast: of which small openings I 
have heard Major Kelly and. others say they have seen two or 
three hundred at one time, in some whereof many people were 
swallowed up; some the earth caught by the middie and squeezed 
to death ; the heads of others only appeared above ground; some 
were swallowed quite down, and cast up again by great quan- 
tities of water; others went down and were never more seen. 
These were the smallest openings; others that were more large, 
swallowed up great houses; and out of some gapings would issue 
whole rivers of water, spouted up a great height into the air, 
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which seemed to threaten a deluge to that part of Port Royal 
which the earthquake seemed to favor, accompanied with ill 
stenches and offensive smells. ... The sky, which was before 
clear and blue, was in a minute’s time become dull and reddish, 
looking (as I have heard it compared often) like a red-hot oven: 
all these dreadful circumstances occurring at once, accompanied 
all the while with prodigious loud noises from the mountains, 
occasioned by their falling, etc.; and also a hollow noise under- 
ground, and people running from one place to another distracted 
with fear, looking like so many ghosts, and more resembling the 
dead than the living, made the whole so terrible, that people 
thought the desolation of the whole frame of the world was at 
hand. Indeed,’tis enough to raise melancholy thoughts in a man 
now, to see the chimneys and tops of some houses, and the masts 
of ships and sloops, which partak’d of the same fate, appear above 
water; and when one first comes ashore, to see so many heaps of 
ruins, many whereof by their largeness shew that once there had 
stood a brave house; to see so many houses shatter’d, some half 
fallen down, the rest desolate and without inhabitants; to see 
where houses have been swallowed up, some appearing half above 
ground, and of others the chimneys only ; but above all to stand 
on the sea-shore, and to look over that part of the neck of land 
which for above a quarter of a mile was quite swallowed up; 
there where once brave streets of stately houses stood, appearing 
now nothing but water, except here and there a chimney.” 

2. “ What you desire concerning our earthquake in Jamaica, I 
will answer as near as I can to what I saw and heard ; Port Royal 
being the place where I lived. I shall begin with what I met 
with there. On Tuesday, the 7th of June, 1692, betwixt eleven 
and twelve at noon, I being at a tavern, we felt the house shake, 
and saw the bricks begin to rise in the floor, and at the same in- 
stant heard one in the street cry, ‘An earthquake!’ Immediately 
we run out of the house, where we saw all people with lifted-up 
hands begging God’s assistance. We continued running up the 
street, whilst on either side of us, we saw the houses, some swal- 
lowed up, others thrown on heaps; the sand in the street rose like 
waves of the sea, lifting up all persons that stood upon it, and 
immediately dropping down into pits; and at the same instant a 
flood of water breaking in and rowling those poor souls over and 
over; some catching hold of beams and rafters of houses, others 
were found in the sand that appeared when the water was drained 
away, with their legs and arms out; we beholding this dismal 
sight. The small piece of ground whereon sixteen or eighteen of 
us stood (praised be God) did not sink. As soon as the violent 
shake was over, every man was desirous to know if any part of 
his family were left alive. I endeavoured to go towards my house 
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upon the ruins of the houses that were floating upon the water, 
but could not; at length I got a canoa, and row’d up the great 
sea-side towards my house, where I saw several men and women 
floating upon the wreck out to sea; and as many of them as I 
could I took into the boat, and still row’d on till I came to where 
I thought my house had stood, but could not hear of neither my 
wife nor family. But seeing all people endeavouring to get to the 
island, I went among them, in hopes I might hear of my wife, or 
some part of my family, but could not. Next morning I went 
from one ship to another, till at length it pleased God that I met 
with my wife and two of my negroes. I then asked her how she 
escaped. She told me, when she felt the house shake, she ran out 
and call’d all within to do the same. She was no sooner out but 
the sand lifted her up; and her negro woman grasping about her, 
they both dropped into the earth together; and at the same in- 
stant the water coming in, rowl’d them over and over, till at 
length they catch’d hold of a beam, where they hung, till a boat 
came from a Spanish vessel and took them up. The houses from 
the Jews’ street end to the breastwork were all shak’d down save - 
only eight or ten that remained from the balcony upwards above 
water. And as soon as the violent earthquake was over, the water- 
men and sailors did not stick to plunder those houses; and in the 
time of their plunder one or two of them fell upon their heads by 
a second earthquake, where they were lost. . . . Several ships and 
sloops were over-set and lost in the harbour. Amongst the rest the 
Swan-Frigat that lay by the wharf to careen, by the violent mo- 
tion of the sea and sinking of the wharf, was forced over the tops 
of many houses: and passing by that house where my Lord Puke 
lived, part of it fell upon her, and beat in her round-house: she did 
not over-set, but helpt some hundreds in saving their lives.” 

The shocks of earthquake continued, but with decreasing vio- 
lence, for a period of nearly three weeks, and the survivors of the 
catastrophe at Port Royal fled to the plain of the Liguanea and 
encamped where the city of Kingston now stands. Here they 
were attacked by a pestilence, occasioned by exposure, scarcity of 
food, and the effluvium from the corpses which were floating up 
and down all over the harbor. Jamaica historians tell us that 
this epidemic “slew thousands of the survivors,” but as they have 
limited the population of Port Royal to thirty-five hundred, and 
sixteen hundred of these perished in the earthquake, there were 
no thousands left to be slain. From a letter, dated Jamaica, Sep- 
tember 20, 1692, it appears that about five hundred died. 

Other portions of the island were more sensibly affected by 
the shock than was even Port Royal, and it is said that the eleva- 
tion of the entire surface was considerably diminished. More 
houses were left standing in Port Royal than in all the rest of 
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the island put together, for scarcely a planter’s house or sugar- 
works withstood the shock anywhere. Not one house remained 
standing in the village of Passage Fort, one only in the Liguanea, 
and none in Spanish Town but a few low and substantial struct- 
ures that had been built by the Spaniards. From the Saltpond 
Hill, opposite Port Royal, water rushed out from some twenty or 
thirty openings, twenty feet above the sea-level, and continued 
running abundantly for two days. Vast land-slips stripped the 
mountain-sides of their forest, and left bald and bare scarps sev- 
eral miles in extent. Rivers were choked up and driven into new 
channels, and the entire appearance of the Blue Mountain Range 
was changed. 

As far as Port Royal was concerned, the earthquake had re- 
duced it to a cay of about the same dimensions as it presented in 
1635 when Colonel Jackson visited Jamaica, and the work of fifty- 
seven years had been undone in one or two minutes. Although 
Port Royal is now again connected with the Palisades, the process 
of silting up does not appear to have proceeded so rapidly after 
the earthquake as it did before. In 1698 there was still a navi- 
gable channel over the ruins, for on the 8th of November of that 
year a committee of the House of Assembly reported: “That it is 
necessary to have a close fort of about sixteen guns erected upon 
the easternmost part of Port Royal, where the old church and 
King’s House stood, which will not only secure the passage which 
the late dreadful earthquake made on that part of the town, but 
very much annoy any ship that may break into the harbour.” 
As late as 1783—that is, ninety-one years after the earthquake— 
Port Royal is referred to‘in official documents as a “ cay.” 

Sixty years ago the ruins of the submerged town were said to 
have been plainly visible in calm weather, and at the present day 
irregular masses of masonry can be discerned near the conical red 
buoy which marks the spot where the church stood. The popular 
belief, derived from the works of old authors, such as Martin’s 
British Colonies, was that incalculable wealth was to be found 
among the ruins; for, according to these writers, “the wharves 
were laden with the richest merchandise, and the markets and 
stores displayed the glittering spoils of Mexico and Peru,” at the 
time that the earthquake occurred. This, no doubt, was only 
meant for fine writing, as we know very well that the wealth and 
glory of Port Royal had departed some fifteen years before the 
catastrophe; but it served to inflame the public imagination, and 
in 1861 an American diver requested aid from the Government 
to explore the remains of the old city, offering to divide the treas- 
ure he might find. One trial was allowed him. He stated, on 
coming to the surface, that he had entered what was apparently 
a blacksmith’s shop, and that he had found the remains of a fort, 
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presumably Fort Carlisle, but that he had been unable to enter it, 
it being entirely overgrown with coral, which had imbedded the 
guns in the embrasures as firmly as if they had been fixed in 
solid masonry. It was probably at this time that one of the bells 
of the old church, which is now in the Museum of the Jamaica 
Institute, was recovered. 

At Green Bay, opposite Port Royal, concealed in dense bush, is 
the tomb of Lewis Galdy, a member of the Assembly of Port Royal, 
who fell into one of the crater-like pits caused by the subsidence 
of the sand, and was washed out again by the water gushing up 
from beneath. The inscription, which is rapidly becoming illegi- 
ble, is as follows: “ Here lies the body of Lewis Galdy, Esquire, 
who departed this life at Port Royal, the 22d of December, 1736, 
aged eighty years. He was born at Montpellier, in France, but 
left that country for his religion, and came to settle in this island ; 
where he was swallowed up in the great earthquake in the year 
1692; and, by the Providence of God, was, by another shock, 
thrown into the sea, and miraculously saved by swimming, until 
a boat took him up. He lived many years after in great reputation, 
beloved by all who knew him, and much lamented at his death.” 

As we have said, owing to the action of the tides and currents, 
the sand has again accumulated round the nucleus of rock at Port 
Royal, which presents, physically, much the same appearance as 
it did before the earthquake; and, notwithstanding the lesson of 
the past, the surface is again crowded with buildings. But what 
has happened once may at any time happen again; shocks of 
earthquake frequently occur in Jamaica, and it only requires one 
of sufficient violence to bring upon the new town the fate which 
overtook the old. Let us hope, however, that it will not occur. 








Amone the marked characteristics of the Melanesians, as described in Dr. R. A. 
Codrington’s book about them, is the universal prevalence of secret societies, like 
the Duk-duk of New Britain, the Matambala of Florida Island, the Quatu of the 
New Hebrides, and the Tamate of the Banks Islands, which celebrated certain 
mysteries and peculiar dances, kept secret from the uninitiated and from women 
and girls, but having nothing religious, obscene, or idolatrous about them. The 
Banks Islands are considered by Dr. Codrington the chief seat of these societies, 
which are there called “The Ghosts.” All these Tamate associations have as their 
particular badge a leaf or flower. The lodge or secret resort of the Tamate is the 
salagoro, established in some secluded place, generally amid lofty trees, in the 
neighborhood of every considerable village or group of villages. The whole place 
is set apart, not sacred, by sufficient authority, and no woman or uninitiated per- 
son would think of approaching it; yet foreigners are admitted without difficulty. 
These Tamate have survived the introduction of Christianity. All belief in the 
supernatural character of the associations has Jong since disappeared, but the 
societies occupied so important a place in the social arrangements of the people 
that they have held their ground as clubs. 
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RAPID TRANSIT. 
LESSONS FROM THE CENSUS. VL 
Br CARROLL D. WRIGHT, A.M., 


UNITED STATES COMMISSIONER OF LABOR. 

E have seen that the population of cities is rapidly gaining 

in proportion to the increase of population in the whole 
country, and also that this growth in cities is largely suburban 
in its character. The suburban growth is fed from without and 
from within. As business is extended, and the room and area 
formerly occupied by people are taken for great mercantile houses 
and for manufacturing, the population of such areas is sent out 
to the suburbs of necessity, while many seek suburban residences 
as a matter of choice. From without the suburban population is 
augmented by the rush to cities from the country. Owing to the 
improvement in methods of agriculture, by which production 
from the earth becomes in some sense a manufacture, a less num- 
ber of persons is required for agricultural purposes than of old. 
The question is often asked why, if population increases, there 
is not an increasing necessity of supplying food products; and if 
there is such a necessity, why can great numbers be spared from 
the rural districts to engage in the business undertakings of the 
cities ? Improved methods of production offer an answer to this 
question, the result being that the labor of the country not being 
in so great demand, even to supply the vast increase required in 
food products, seeks remunerative employment in centers of pop- 
ulation. As the contracfion of labor through invention goes or, 
the expansion of labor through invention grows to a greater ex- 
tent ; and it is probably true that through inventions, or through 
great industries which have come into being in recent years, a 
larger number of people are employed relatively than are deprived 
of employment through improved methods. The great indus- 
tries associated with electrics, railroad enterprises, the building 
of new kinds of machinery, and the absorbing in various ways of 
laborers in occupations not known until within a few years, ena- 
bles manufacturing centers to furnish gainful work to those com- 
ing from the country, where, relatively speaking, they are not 
needed. These people take up their residence in the suburbs, 
though they may find their occupations in the crowded areas of 
the cities themselves. The question of rapid transit in cities, 
therefore, becomes one not only of great interest in the study of 
the movement of population at the present time, but one of prime 
necessity for the consideration of municipal governments. It is 
something more than a question of economics or of business con- 


venience; it is a social and an ethical question as well. 
VOL. XL.—53 
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The bulletins of the census furnish, to some extent, the sta- 
tistics relating to rapid transit in cities, and of the relative econ- 
omy of different motive powers used on street railways. These 
bulletins have been prepared by Mr. Charles H. Cooley, special 
agent for rapid transit facilities in cities, under the immediate 
direction of that skillful statistician and economist, Mr. Henry C. 
Adams, special agent for transportation, and from them we learn 
the growth of rapid transit facilities during the ten years from 
1880 to 1889, inclusive, in cities having over fifty thousand in- 
habitants. The special experts have selected cities on a basis of 
an estimate of population made at the time the compilation of the 
tables was begun. 

The full reports of the statistics of the equipment of all roads 
furnishing rapid transit facilities, and of their operations for the 
single fiscal year ending 1890, are being collected, and the census 
authorities will present them in future exhibits. 

Prof. Adams announces, and with truth, that street railways 
have never before been brought within the scope of the census 
statistics of transportation, and he points out the peculiar difficul- 
ties which were met with in collecting the facts already presented. 
Some of these difficulties arose from the ambiguity of designa- 
tion, as “ length of line,” “ length of single track,” and “length of 
double track,” when applied to street railways; and on account of 
such ambiguities the attempt has been made to fix upon some 
definite nomenclature by which careful returns can be secured. 
The conclusion is, that “length of line” means length of road- 
bed, or, in case of railways running entirely upon streets, the 
length of street occupied; that “length of single track” means 
the length of that portion of the road-bed or street laid with one 
track only; and that “length of double track ” means the length 
of that portion of the road-bed or street laid with two tracks. In 
determining the total length of tracks, switches and sidings have 
‘been included, and thus double track has been reckoned as two 
tracks. 

On December 31, 1889, 476 cities and towns in the United 
States possessed rapid transit facilities, the total number of rail- 
ways in independent operation being 807. Many railroads, how- 
ever (and the number is stated at 286, having a total length of 
3,150°93 miles, and 13, having a total length of 135°75 miles), have 
as yet made no report; while in six the returns received were so 
imperfect that it was necessary to supplement them by approxi- 
mations. This statement accounts for the bulletins not present- 
ing statistics for a series of years for the whole number of rail- 
roads in the country, and 56 cities have been selected for which 
the reports are comparatively complete. Suburban lines tribu- 
tary to large cities, but without their corporate limits, as well as 
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those actually within the cities, are included in the statement; 
as, for instance, where cities situated close together have a com- 
mon street-railway system, it has not been thought best by the 
experts to attempt a separation in the tables. Therefore, Pitts- 
burg and Allegheny, in Pennsylvania, are treated as one city, as 
are also Newark and Elizabeth, in New Jersey. The street-rail- 
way lines comprehended in Boston traverse also Lynn, Cam-~- 
bridge, and other suburban places. 

The aggregate mileage of the fifty-six cities selected for each 
year from 1880 to 1889, with the increase and percentage of in- 
crease, is shown in the following table: 




















INCREASE. 
Yea. Total mileage. 

Miles. Per cent. 

a ee ere 1,689°54 = | ss aweeee = || ww wee 
DGG oh abWetwsessaenetenseeoed 1,765 °95 76°41 4°52 
Bn 66000000 600es0eneeccenesees 1,875°10 109-15 6°18 
Te eee eT 1,941°49 66°39 3°54 
OT eT Te TTT TTC Tee 2,031 °84 90°35 4°65 
Bs 0 0000666665 04000s000c0.cees 2,149°66 117°82 5°80 
Sw40006 6400060600 000s0n0eeed 2,289°91 140°25 6°52 
SE nt 06-6edd6beeteRnenetseeens 2,597°16 807° 25 13°42 
CT TTT CC TT eT 2,854°94 257°78 9°93 
 cANb edn 6Rdseceunsdidesewes 8,150°93 295-99 10°37 
DR cn icnnstiensseciauted ‘eimai | 1,461-39 86°50 








It is only fair to state that in order to make the foregoing 
statement, the statistics of some of the cities have been re-enforced: 
by information from sources other than the census returns. 

By the above table it Will be seen that from 1,689°54, total mile- 
age in the fifty-six cities selected in 1880, the growth has been to 
3,150°93 miles in 1889. This is an increase of 1,461°39 miles, or 
86°50 per cent. These figures show conclusively the rapidly in-. 
creasing wants of cities. 

The five leading cities of the country have a mileage assigned 
them as follows: Philadelphia, 283°47; Boston, 200°86 ; Chicago, 
184°78; New York, 17710; Brooklyn, 16444. These are figures 
for 1889, and they show the total length of line; but the total 
length of all tracks, including sidings, for the same cities, is as 
follows: New York, 368°62; Chicago, 365°50; Boston, 329°47 ; 
Brooklyn, 324°63; Philadelphia, 324°21. From these figures we 
find that the position of Philadelphia in the last statement is re- 
versed, and that New York steps from the fourth place in the five 
cities named to the first place ; and this brings out a peculiarity of 
the Philadelphia roads and, to some extent, the roads of Boston, 
the tracks in these cities, to a large extent, occupying different 
streets in going to and from a terminus instead of being laid upon 
the same street. 








788 THE POPULAR SCIENCE MONTHLY. 


The motive power used on the total mileage given is divided 
as follows: 














Motivs Power. Miles. Per cent. 

IN 6 006006¥ 6006400 Wsreeendeeeneenne 2,351°10 74°62 
SS .b6bR606Se eheveeuh seseeveucrecesees 260°36 8°26 
Act pienendseest ooeneeincdccseserses 255°87 8°12 
eee SENOUMNGN DOREED. soc ccccccccccccccccccccces 61°79 1°96 
ec occess caeetecenssueseosess 221°81 7°04 
Total........ AGdendiereccedeet concasdeecens 8,150°93 100-00 








The relative economy of cable, electric, and animal motive 
power has been brought out by the census officers, but the super- 
intendent remarks, in issuing the bulletins on this subject, that it 
is still too early to form a final judgment regarding the value of 
electric motive power for street railways; yet he feels that the 
statistics presented, being, as they are, a record of actual experi- 
ence, throw considerable light upon the matter of economy. The 
lack of uniform accounts of railways prevents the use of the data 
already collected for the formation of a final judgment; while, 
again, the electric railways, being nearly all new, have not been 
in operation a sufficient length of time to afford final conclusions 
as to economy of service; and, as Prof. Adams points out, most 
electric railways are the successors of roads operated by horses, 
the horses being still retained on a part of the lines and the ex- 
pense incurred for horse power being intermixed with that in- 
curred for electric power. For these reasons a final judgment on 
the figures given must not be reached ; yet the facts presented are 
indicative of what may be expected. 

The bulletin relating to the relative economy of different mo- 
tive powers embraces fifty lines of street railway, ten of which 
are operated by cable, ten by electricity, and thirty by animal 
power; and from the various tables presented, showing length, 
steepest grade, number of cars, car mileage, number of passen- 
gers carried, operating expenses, etc., a crystallized statement 
(which statement, it should be remembered, is not a complete and 
accurate one) is drawn, showing that the operating expense per 
car mile of cable railways is 14°12 cents; of electric railways, 13°21 
cents; and of animal power, 18°16 cents; while the operating ex- 
pense per passenger carried is, for cable railways, 3°22 cents; for 
electric railways, 3°82 cents; and for railways operated by animal 
power, 3°67 cents. It will surprise many to learn that in opera- 
tion both cable and electric railways show a greater econo- 
my than railways operated by animal power; but in the full 
tables given in the bulletins it is noticeable that electric rail- 
ways which have the least expense per car mile have the greatest 
expense per passenger carried. So the statement of the ratio be- 
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tween passengers carried and car mileage becomes essential, and 
from this it appears that electric railways show a less number of 
passengers per car mile than either of the other classes, the num- 
ber of passengers carried per car mile being, for cable railways, 
4°38; for electric railways, 3°46; and for railways operated by ani- 
mal power, 4°95. Thus the electric railways carry a less number 
of passengers per car mile than either of those operated by cable 
or by animal power. The assumption is made in the census report 
that this variation is explained by the fact that electric roads, 
being new, occupy lines over which the passenger traffic has been 
but partly developed. 

The expense per car mile and per passenger, the cost of road 
and equipment, and the volume of passenger traffic are essential 
for a full understanding of the financial side of the question. 
From the statistics reported it is seen that the total cost of road 
and equipment per mile of line (meaning thereby street length) 
is, for cable railways, $350,324.40; for electric railways, $46,697.59 ; 
and for railways operated by animal power, $71,387.38; and the 
number of passengers carried per mile per year is, for cable rail- 
ways, 1,355,965; for electric railways, 222,648; and for railways 
operated by animal power, 596,563. From these figures it appears 
to be true that cable railways attain their greatest efficiency 
where an extremely heavy traffic is to be handled, and that elec- 
tric railways and those operated by animal power are used where 
the traffic is not so heavy, or is more generally diffused. 

The operating expense per car mile is: For cable railways, 
14°12 cents; for electric railways, 13°21 cents; for railways oper- 
ated by animal power, 18°16 cents; and the operating expense per 
passenger carried is, for the different powers as named, respect- 
ively, 3°22 cents, 3°82 cents, and 3°67 cents; but, including interest 
charge per car mile at assumed rate of six per cent, the sum of 
operating expense and interest per car mile is: For cable railways, 
20°91 cents; for electric railways, 17°56 cents; and for railways 
operated by animal power, 21°71 cents. These charges, both act- 
ual and estimated, show a somewhat greater expense for cable 
roads per car mile than for electric roads; but when the interest 
charge is considered on the basis of passengers carried, and added 
to the operating expense, the sum of operating expense and inter- 
est per passenger is as follows: For cable railways, 4°77 cents; 
for electric railways, 5°08 cents; for railways operated by animal 
power, 4°39 cents, showing a less cost for operating expense and 
interest charge per passenger for cable railways than for electric 
railways. In the first instance, the greater charge for cable rail- 
ways is on account of the much greater cost and equipment per 
mile; while the greater number of passengers carried by cable rail- 
ways per mile reduces the ratio of expense on the passenger basis, 
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It is to be hoped that the complete statistics relating to rapid 
transit in cities will enable the public to determine, with reason- 
able accuracy, the relative economy of the different powers used. 
This is a question which is vital to the interests of city and subur- 
ban communities, and which leads to the ethical consideration of 
the problem of rapid transit. That power must eventually be 
used by which passengers can be transported from their homes to 
their places of business and return at the least possible expense, 
and the greatest possible safety commensurate with high speed. 

The necessity of living in sanitary localities, in moral and 
well-regulated communities, where children can have all the ad- 
vantages of church and school, of light and air, becomes more and 
more evident as municipal governments undertake to solve the 
problems that are pressing upon them. If it be desirable to dis- 
tribute the population of congested districts through country dis- 
tricts, means must be provided for safe, rapid, and cheap transit 
to the country districts; or, inversely, if it be desirable to build 
up the suburban areas, the people must be supplied with cheap 
and convenient means of reaching the localities within which 
they earn their living. 

The reduction of fares, through improved means of rapid 
transit, however desirable, is really a minor question. It is prob- 
ably true that by a slight reduction from a five-cent fare the head 
of a family engaged in mechanical labor, earning perhaps five 
or six hundred dollars per annum, might save enough to pay 
taxes, or to offset church and society assessments, or to furnish 
his family with boots and shoes, in any event extending his power 
pro tanto for the elevation of his family; but he does more than 
this when speed is taken into consideration. By the old methods 
of transit from suburbs to the heart of a city a working-man going 
into the city of Boston was practically obliged, while working 
ten hours at his usual occupation, to spend an hour on the horse- 
railway, when now, on one line, by the use of the electric car, he 
can go to and return from his place of work in half that time, 
thereby actually adding to his own time half an hour each day, 
practically reducing his working time from eleven hours to ten 
and a half hours without reduction of wages and without in- 
creased expense for transportation. The question of rapid transit, 
therefore, as seen by this simple illustration, becomes an ethical 
consideration ; for if there is anything to be gained by adding to 
the time which men have at their disposal for their own purposes, 
for intercourse with their families, for social improvement, for 
everything for which leisure is supposed to be used, then the 
question of rapid transit is one of far greater importance than 
that of saving money either to the man who uses transportation 
or to the company that secures dividends upon its stock. I be- 
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lieve, therefore, that all the efforts that are being made to secure 
convenient and cheap rapid transit in great cities are those which 
should bring to their support the help of all men who are seeking 
the improvement of the condition of the masses. 

Business extension in cities is crowding the street area. This 
area is precisely the same in old cities like Boston, New York, 
Philadelphia, etc., for the present population and business opera- 
tions that existed a century ago. The crowding of streets with 
the transportation essential for the movement of goods increases 
with great rapidity, but when the crowding is augmented, per- 
haps doubled, by the presence of the means of transporting pas- 
sengers, the difficulties involved are almost appalling. With 
every increase of population the companies having in charge 
transportation facilities must, in order to accommodate the pub- 
lic, add more cars and more animals—if animals are the motive 
power—and so rapidly add to the already crowded condition of 
streets. This process is one which attacks the health and the 
safety of the people. The presence of so many horses constantly 
moving through the streets is a very serious matter. The vitia- 
tion of the air by the presence of so many animals is alone a suffi- 
cient reason for their removal, while the clogged condition of the 
streets impedes business, whether carried on with teams or on 
foot, and involves the safety of life and limb. It is a positive 
necessity, therefore, from this point of view alone, that the prob- 
lems connected with rapid transit should be speedily solved, and 
this feature demands the efforts and the support of sanitarians. 
With the removal of tracks from the surface, and with tunnels 
built in such a manner as to be free from the dampness of the 
old form of tunnel, as has been done in London, and to secure 
light and air and be easy of access, all the unsanitary conditions 
of street-railway traffic will be at once and forever removed; and 
if private capital can not be interested to a sufficient extent to 
undertake such measures, then municipal governments must see 
to it that the health of the community is not endangered by sur- 
face traffic. When this question is allied to the ethical one, and 
when one considers the advantages to be gained, first, through 
securing rapid transit from the crowded portions of cities to the 
suburbs, and, second, by removing rapid transit traffic from the 
surface to underground viaducts, the importance of the whole 
problem becomes clearly apparent, and not only the importance 
of the problem but the necessity of its solution. 

The statistics given by the census officers seem to indicate that 
as a matter of economy the very best equipment can be used with- 
out increasing the tax upon individual passengers. If under- 
ground roads can be used without at first increasing such tax, 
and still offer a reasonable compensation for capital invested, the 
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gains to the people at large offer an inducement to capital, while 
the many considerations of health and morals offer men who de- 
sire to use their means for the benefit of their kind an opportunity 
that has not existed in the past. From my knowledge of some of 
the men who have been foremost in projecting lines of rapid tran- 
sit, but who have been accused of doing it for entirely selfish 
motives, I learn that public benevolence has influenced them to a 
sufficient extent to induce them to take the great risks which are 
apparently involved. I believe that could the real, underlying 
patriotism of such men be known, and the confidence of the public 
in their willingness to do work for the public benefit gained, the 
solution of the rapid transit problem would be much easier. 
Capital is securing less and less margin of profit through its 
investments, whether in manufacturing or in other enterprises. 
The capitalist is satisfied with a safe and sure return of from 
three to five per cent, and the spirit of altruism, which seems to 
be growing more and more rapidly among our millionaires, and 
which is leading them to the establishment of great institutions 
for public good, will lead them ultimately to such operations as 
those essential to secure the best results of rapid transit. Private 
capital, encouraged and protected by public sentiment and mu- 
nicipal enactments, may be capable of solving this problem. If it 
is not, then public sentiment, interested in the welfare of the peo- 
ple at large, not only from an economic point of view, but from 
sanitary and ethical considerations, will insist upon a public solu- 
tion of the question. It is an important study, and the officers of 
the eleventh census are entitled to great credit for their efforts to 
bring out the partial results they have published, and, later, to 
give to the country the full data relative to rapid transit in cities, 








In a paper on the Meteorological Results of the Challenger Expedition in rela- 
tion to Physical Geography, Mr. Alexander Buchan expresses the conclusion that 
the isobaric maps show in the clearest and most conclusive manner that the dis- 
tribution of the pressure of the earth’s atmosphere is determined by the geographi- 
cal distribution of land and water, in their varying relation to the heat of the sun 
through the months of the year; and since the relative pressure determines the 
direction and force of the prevailing winds, and these, in their turn, the temper- 
ature, moisture, and rainfall, and in a very great degree the surface currents of 
the ocean, it is evident that there is here a principle applicable, not merely to the 
present state of the earth, but also to different distributions of land and water in 
past times. In truth, it is only by the aid of this principle that any rational at- 
tempt, based on causes having a purely terrestrial origin, can be made toward the 
explanation of those glacial and warm geological epochs through which the cli- 
mates of northern countries have passed. Hence the geologist must familiarize 
himself with the nature of these climatic changes, which necessarily result from 
different distributions of land and water, especially those changes which influence 
most powerfully the life of the globe. 
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ORCHESTRAL MUSICAL INSTRUMENTS. 
By DANIEL SPILLANE. 


THE DEVELOPMENT OF AMERIOAN INDUSTRIES SINCE 
COLUMBUS. XIV. 


§ fge most profound and intellectual works of the great mas- 
ters in the symphony and other forms of “instrumental” 
music—as they are classified in musical nomenclature—are in- 
terpreted through the orchestra, and through forms partly dra- 
matic and vocal, such as opera and oratorio, in which the orches- 
tra and various combinations of orchestral instruments play an 
important and inseparable part. Orchestral music is also an in- 
dispensable auxiliary to the proper representation of melodrama 
and in other departments of dramatic art. 

Within the past forty years, especially since the close of the 
civil war, the progress of music in America has been most re- 
markable. This is manifest to-day in the large number of fine 
orchestras, musical societies and bodies throughout the country, 
and in the intelligent and generous support given to representa- 
tions of the best class of music. A great demand has in conse- 
quence grown up for instruments for orchestral and band pur- 
poses. Many of these—for instance, the harp, violin, flute, violon- 
cello, and cornet—being also largely used for private amusement 
at home and in small musical circles, their production gives em- 
ployment to a large number of skilled workmen, and maintains a 
comparatively new and expanding American industry. 

Though bands do not serve the high artistic purposes of or- 
chestras—some full military bands, such as Gilmore’s, Cappa’s, 
and Sousa’s, may be excepted—they fill an acknowledged place in 
the domain of the art. Bands have been associated with popu- 
lar demonstrations since the earliest times, though originally 
in crude forms. In the illustrations of ancient Assyrian and 
Egyptian sculptures, given in the February issue in relation to 
the article on the piano-forte in this series, may be seen the pre- 
cursors of modern band musicians marching in procession with 
lyres, dulcimers, harps, double flutes, and pulsatile instruments 
to commemorate some notable event, which indicates the fact 
that the human instinct which finds its expression in the main- 
tenance of bands at this date is as old as the most remote chap- 
ter in the history of civilization. As compared with our instru- 
ments of music, however, these products of the Assyrians, Egyp- 
tians, and other nations of the far-away past were little more than 
toys. This remark applies equally to the instruments in use 
among the Greeks and Romans of a more recent period. 

I fancy that Plato, Aristotle, and other philosophers of those 
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times must have had a fashion of drawing largely upon their imagi- 
nation, or else some elements of !.uman nature must have changed 
since then, for they all remarked the influence of music upon the 
manners of a people. If the crude musical system they were ac- 
quainted with, with its primitive instruments, was capable of such 
effects as they claimed, an interesting proposition is suggested for 
some student to elaborate—namely, are the people of the present 
less sensitive and less open to the influence of music—though 
having an incomparably superior system—than the ancients ? 
This remains for some speculative and subtle mind to deter- 
mine. Lyres, cithares, and incidental stringed instruments of that 
order have meanwhile 
become obsolete, while 
the dulcimer has no place 
in art. The harp has, 
however, come down to 
us through the centuries 
in an enlarged and vastly 
improved form as the 
most honored and most 
historic of all musical in- 
struments. It is not so 
important, indeed, as the 
piano and parlor organ, 
and consequently could 
not have been treated in 
our previous articles with 
consistency, although it 
Was a precursor, in its 
primitive forms, of the 
piano-forte and entitled 
to mention. 

The harp in its present 
form is capable of fine 
artistic effects, and is in 
most respects far different 
from the rude instrument 

Fig. 1.—Moprern Dovste-Pepat Harp. of that species known in 
remote centuries. There 

are many kinds of harps produced, namely, the Welsh harp, which 
contains three rows of strings; the double harp, having two rows; 
the single-action pedal instrument and the double-action pedal 
harp, with one set—the latter being the most successful and 
artistic instrument of all. In fact, the single- and double-ac- 
tion pedal harps are generally used in musical circles to the ex 
clusion of the two former. 
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Among the races identified with the improvement of this an- 
cient instrument the Celts are entitled to first mention, the Irish 
and Welsh being in particular associated with it in the pages of 
history and romance. It still occupies a place in the festivals of 
the latter nation. Owing to the use of gut strings, the tones pro- 
duced are more mellow and sympathetic than those of the piano, 
but this one advantage can not compensate for the various other 
disadvantages on its side as compared with the piano; that is, for 
popular use. What is not the case 
with the piano, the performer must be 
able to string and tune the harp. It 
gets out of tune rapidly, while the 
method of playing it calls for consid- 
erable expertness in the performer, 
owing to the absence of finger-keys 
and other mechanical conditions fa- 
miliar in the piano. 

The harp only became worthy of a 
place in the orchestra toward the end 
of the last century, when Southwell, of 
Dublin, and Erard, of Paris, invent- 
ed the modern pedal-action system. 
Hochbrucker and Volter, German 
makers, made some notable changes in 
its construction about 1730, but until 
the invention of the system referred 
to it was not acceptable to musicians 
of culture. : 

The name of Erard ranks first in 
Europe to-day, after the lapse of a 
century, among harp-makers, but there 
are several other manufacturers of 
note in Berlin, Paris, and London, who 
produce instruments of the first grade. 
The pedal-action system of Erard en- 
ables the performer to raise the pitch 
of each string two semitones mechani- 
cally, which facilitates execution and 
effect to a wonderful degree. Harps 
were made in this country as far 
back as 1790. In that year Charles Fre. 2.—Vrorne, Awatt Monet. 
Watts, of New York, exhibited in- 
struments of his own construction, but they met with little de- 
mand. For over a half-century harp-makers have existed here in 
a few cities, but up to about fifteen years ago the instrument had 
a very limited circle of patrons. Brown and Buckwell are the 
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most time-honored names of American harp manufacturers— 
names best known to persons interested in this artistic branch. 
Comparatively 'ittle in the way of radical inventions has been 
introduced into the instrument since Southwell’s and Erard’s im- 
provements were adopted, but a gradual development has taken 
place, the present concert harp being capable of larger and more 
extended tones and art possibilities than those instruments used 
in past years. Many native artists, among whom Miss Maud 
Morgan and Miss Inez Caruzi may be mentioned, have already 
appeared in America, while in the leading conservatories through- 
out the country professors of the harp are also engaged, and this 
educational work is steadily widening the circle of its admirers 
and patrons. James F. Buckwell, of New York, has introduced 
some improvements in the instruments of his manufacture; these 
can not be very readily described, however. Lyon & Healy, of 
Chicago, have also begun the manufacture of harps containing 
many patented points of improvement. One of the chief points 
of originality in the Lyon & Healy harps is the adjustment of 
the pedal-rods. These work in solid metal bearings in the column, 
and are a remarkable improvement over ordinary methods. In 
these instruments many other original features in the action and 
parts are also evidenced, and these permit the performer to make 
the most perfect mechanical adjustment of the scales in the vari- 
ous pedal positions ever made possible in the harp. A comparison 
of American harps on the whole with foreign instruments will go 
to show that they are equal in every respect, if not superior in 
some details. 

ORCHESTRAL AND BAND INSTRUMENTS.—The violin and in- 
struments of that order rule in the orchestra. Although bow 
instruments somewhat similar were known long before Christ, 
the violin of the familiar shape only came into use about the mid- 
dle of the sixteenth century. One Baltazarini gave performances 
to wondering listeners in England in 1577, which is the earliest 
record known. The elder Amati began business in Cremona, 
Italy, in 1600, and is said to have founded that famous school. 
The Stradivari and Guarneri families subsequently appeared and 
bequeathed to the world instruments which are famous to-day. 
Germany, which claims to have first produced -the violin, is rep- 
resented by the names of Klotz and Steiner, who flourished dur- 
ing the same century. The violin became the leader in the orches- 
tra, and still holds the foremost place there. The violoncello and 
other larger forms of the instrument were evolved between the 
middle of the sixteenth and the end of the seventeenth century, 
but nearly all effort has been concentrated on the violin, or “ little 
viol,” from which the familiar title came. 

Dr. F. W. Adams, of Montpelier, Vermont, was perhaps the 
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most noted of early American makers. He was in the field in 
1820. The first makers of instruments of the violin family were 
Benjamin Chrehore, of Milton, Mass., spoken of in connection 
with pianoforte-making, also Clement Claus, of New York, who 
came from London in 1790. Samuel Long, of Hanover, N. H., 
won considerable notoriety from 1812 to 1825 in that field; while 
Abraham Prescott, of Concord, N. H., took the place of the latter 
and became equally esteemed. Among the most famous were 
Warren A. White, of Boston, and Calvin Baker, of Weymouth, 
Mass., both more recent makers than Long and Prescott. Nearly 
all the violins turned out by those domestic violin-makers men- 
tioned went among amateurs and into unpretentious orchestral 
circles. The professional musicians had always a preference for 
old instruments, and these of necessity came from abroad. 

But within the past thirty years American violins fully equal 
to the best European instruments of modern times have been pro- 
duced, some of which will be ranked with the finest examples of 
the Cremona masters in future years. These have come from the 
workshops of the Gemunders. George Gemunder is a native of 
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Germany, where he was born in 1816, but he has lived here since 
1847, almost a half-century, and is the only American violin-maker 
that exhibited in the musical instrument department of the fa- 
mous World’s Fair in London in 1851. He learned the art of violin- 
making from his father, and at nineteen became a pupil of Voil- 
laume, in Paris, where he stayed four years. He began business 
in Boston in 1847, and in 1851 removed to New York, where he 
has since been located. August Gemunder is equally a renowned 
maker, his instruments being in the hands of some of the leading 
soloists. He was also born in Germany, but has been here since 
early manhood. Lesser makers in various cities produce good 
violins, while nearly all manufacture violas, violoncellos, and 
basses as well. 

The modern transverse flute, passing over its precursors, was 
invented in Germany in the seventeenth century ; hence the term 
“German flute.” It was first used by Handel in orchestral scores, 
and speedily achieved a leading place, although up to recent 
years a very imperfect instrument. In its present perfected state 
it is very satisfactory, and capable of producing excellent artistic 
effects. The piccolo, a smaller species, has also come into being, 
and is employed in conjunction with the other in orchestras and 
bands. The latter is capable of producing the sharpest and high- 
est tones known in the compass of any instrument. The flageolet 
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is the ancient form of the flute—with some differences—and is 
also used very widely. 

The flute was first made acceptable for artistic requirements 
by Theobold Boehm about 1834. Not only did this celebrated 
inventor contribute to the flute, but his system of key adjust- 
ment, fingering, and tube-boring materially assisted the further 
development of the clarionet and other wood wind-instruments. 
He was anticipated in this country, however, in many points by 
Edward Riley, one of the earliest American musical instrument 
makers of the century. Boehm was a native of Munich, Ger- 
many, where he had a shop devoted to the making of wood wind- 
instruments. Captain Gordon, a Swiss military officer of Scotch 
extraction, was the inventor of the Boehm system of fingering, 
but Boehm applied it practically with modifications in 1835, and 
thus earned the credit of being the inventor. He crossed to Lon- 
don in that year and introduced his instruments to musicians, 
meeting with great success. These were made with the cylindri- 
cal instead of the conical bore and created much attention. Their 
appearance led to a revolution in the methods of flute-making 
practiced up to that period. Boehm took out no patent, hence 
the general adoption of his method of boring and other particu- 
lars soon after their introduction. His system of fingering in 
itself, however, involved a radical departure which musicians 
and students were loath to take up at once, but it is now firmly 
established. 

Common flutes without keys were made in America before the 
Revolution, but Riley was the first maker of standing to appear in 
the field. He had a factory in Franklin Square, New York, as 
early as 1810, where he produced wood wind-instruments of va- 
rious kinds for orchestral and band purposes. The firm of Firth 
& Hall came into existence about 1817, and was devoted to the 
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manufacture of wood wind-instruments and music-publishing. 
Thaddeus B. Firth, of Maspeth, Long Island, a grandson of John 
Firth, yet carries on flute-making as a special branch, in which 
he has won some distinction. Flutes, flageolets, and piccolos of 
excellent quality are manufactured by various makers in this 
country at present, in connection with clarionets and other wood 
wind-instruments. 

The clarionet, which plays a most important part in the domain 
of musical art, is a product of Germany, where it was invented in 
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1690 by Denner, of Nuremberg. It resembles the oboe in the 
structure of the tube, but sound is produced in it by means of a 
single instead of a double reed. Like all the instruments treated, 
it was very imperfect up to thirty years ago, It occupies the 
place of the orchestral violin in reed—ordinarily called military— 
bands. Meanwhile, the clarionet was not an “invention” in the 
exact sense, owing to the fact that it had a predecessor of the 
oboe family known as the schalmey or chalomeny (from calamus, 
a reed). J. C. Bach, son of the master, first introduced it to 
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notice in his opera of Orione, in 1760, and its general adoption 
followed. It was given a leading place, in military bands in par- 
ticular, as a treble instrument from the moment of its inception. 
Within the past half-century larger forms of the instrument ap- 
peared—alto, tenor, barytone, and bass—for military band pur- 
poses, their artistic use being to soften the brasses and lend color 
to the ensemble and to special effects. 

Saxophones are a production of this cent- 
ury, and indispensable in full reed or military 
bands. They are played with a clarionet mouth- 
piece, and resemble the clarionet, only that they 
are made of brass instead of wood. Saxophones 
are the invention of the celebrated Antoine 
Sax, of sax-horn and musical-instrument fame. 
While working in his father’s shop, in Dinant, 
Belgium—in which city he was born in 1814— 
he conceived the idea of their construction. 
Settling in Paris in 1842, Sax won a leading 
place as a maker of wood and brass wind-in- 
struments. He secured a patent for his saxo- 
phones in 1846, and in time introduced them 
into the French military bands, other nations 
acquiring them subsequently. They have been 
improved largely since their production, and, 
though not ranking high as solo instruments, 
they enjoy an important place in large bands 
as instruments essential to artistic aims in Fi. 6.—Saxor we. 
ensemble, 

We arrive now at brass instruments, such as the horn and 
cornet, in which sound is produced by means of the lips vibrat- 
ing in the mouth-piece. To readers acquainted with the common 
bugle the principle will be easily apparent. The origin of the 
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horn is lost in antiquity. It is the parent—in its native form 
without pistons—of the numerous family of piston and slide in- 
struments which have been evolved within the past century, and 
it is one of the relics of the past, which has maintained a place 
in the modern orchestra or military band through the addition 
of valves. The instrument in question is known at present 
as the French horn, to distinguish it from the sax-horn and the 
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English horn. When Beethoven first wrote for it in the orchestra 
it was in its primitive state, the tones produced being those of the 
harmonics of the open tube. These are doubtless familiar to most 
readers who have heard military bugles. Intermediate tones were 
produced by the insertion of the hand in the bell of the instru- 
ment at first, which muffled the tone and so rendered the effect 
uneven in timbre and not acceptable for solo purposes. The in- 
troduction of pistons, about 1840, obviated the former drawbacks, 
but its normal tone-character renders it useful merely as an acces- 
sory, for it is too soft, subdued, 
and lacking in individuality to 
win a place as a solo instrument. 

The slide trombone and trump- 
et are equally ancient in their 
primitive shape. The former yet 
maintains a leading place. Be- 
sides the harmonics of the open 
tube referred to, intermediate 
semitones, so as to complete the 
range of the accepted octave, are 
easily produced in the trombone by means of the slide, which 
lengthens or decreases the tubing as required. Since valves were 
invented, they have been applied to the latter, but the slide trom- 
bone is yet preferred, owing to the superior purity of its tones, 
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which, however, hardly compensates for defectiveness in phrasing 
and other drawbacks. 

Up to about 1840 the keyed or “Kent bugle” held the place 
now occupied by the cornet, although in being only since 1807. 
That now obsolete instrument was the familiar duty or field 
bugle, to which keys had been added so as to allow the pro- 
duction of intermediate tones in addition to the harmonics indi- 
cated. 

Halliday, an Irish gentleman, who invented that instrument, 
discovered by accident that, by boring holes in an old field bugle, 
extra tones could be produced. Ellard, a musical instrument 
maker of Dublin, made him a model after some experiments, and 
the latter having added further improvements, it was submitted 
to the Duke of Kent, who introduced it into his band, whereupon 
it took the name of the “ Kent bugle.” 

When the allied armies entered Paris after Waterloo, the 
Grand Duke Constantine of Russia heard the bugle for the first 
time. Through Distin—father of the modern family of that name 
—then soloist in the Coldstream Guards band, he secured a copy, 
and on returning to Russia had it adopted in all the imperial 
bands. It had a short existence, however, for within a few years 
the cornopean—as the cornet was at first named—succeeded it. 
This was not merely an incidental 
step beyond the Kent bugle, for it 
resulted in the production of a 
complete family of brass instru- 
ments within a few years, name- 
ly sax-horns, besides influencing 
the French horn, trombone, and 
trumpet, and art generally. It 
appeared first in Russia, but its 
invention was claimed by the 
elder Sax, and by a Mr. Adams, 
an American. The latter had no 
patent and never proved his right 
to the claim advanced, while the 
representations of Sax stand equal- : 
ly discredited. The real author is ™* aii come = Renae Vase 
yet unknown. The chief features 
of originality in the cornopean or cornet over the keyed bugle 
consist in the use of three pistons, which, on being pressed singly, 
or'in combination, shut off, or add, certain lengths of tubing, so 
as to raise or lower the pitch, these valves being perforated to 
assist that end. 

Antoine Sax, of Paris—the greatest inventor of the age in that 
field—in addition to his feats in relation to the saxophone, took 
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the cornet in its crude state, regulated the tube lengths, cut away 
rough angles in the air-passages of the valves, and made it more 
acceptable for artistic needs. It became popular immediately, 
the great Koenig and other artists appearing before 1850 to give 
it notoriety. In 1846 Sax also introduced his sax-horns, from so- 
prano to bass, which were adopted in all countries, with special 
improvements and modifications. The brass bands of modern 
character—called “cornet bands” in some parts of this country 
—therefore became a possibility. In sax-horns and more recent 
adaptations of these instruments, such as the circular basses and 
euphonium, the same piston system prevails as in the cornet. 
Bands were chiefly used for mili- 
tary purposes up to about 1840, when 
amateur and professional organiza- 
tions for public celebrations appeared. 
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Previous to the appearance of the clarionet they were composed of 
hautboys, sackbuts, trumpets, flutes, serpents, horns, and various 
other obsolete instruments, all of a crude character, besides drums, 
cymbals, and pulsatile accessories. Yet the invention and adop- 
tion of sax-horns in military bands gave rise to an entirely new 
order of instrumentation in the abstract, but without disturbing 
the clarionet from the position it has always occupied. 

The manufacture of brass wind-instruments in America was be- 
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gun about 1835, but the few bands then in the country constituted 
the market to be relied upon. American bands, and the spread of 
the cornet and other brass instruments among private parties 
which increased after the war period, helped to maintain a few 
small manufactories devoted to the cheaper variety, until about the 
great Centennial Exhibition year, when Henry Distin, son of John 
Distin spoken of above, removed from England and began to 
manufacture the justly celebrated “ Distin ” instruments in the 
United States. The Distins had been previously in business in 
London for a great many years, and had won a leading place in 
that sphere. Henry Distin’s arrival here practically established 
that industry in this country. 

A notable sign of the progress going forward in this art and 
industrial channel is the town of Elkhart, Indiana, the mainstay of 
which is a manufactory founded by C. G. Conn, devoted to mili- 
tary band instruments of a high order, which are fast winning a 
leading place. Mr. Conn established himself in business in 1883 
upon an enlarged scale after being burned out; he had been only 
a few years in the field at the time. The Distin factory is situated 
in Williamsport, Pa. Several other smaller makers of the cheaper 
class of musical instruments are scattered throughout the country. 
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In addition to the branch treated, Lyon & Healy, of Chicago, 
Haynes & Co., of Boston, and Stratton & Co., of New York, main- 
tain factories devoted to the production of guitars, mandolins, and 
small instruments of that order, which give employment to a 
large number of hands. These industries being of very recent 
growth, it is impossible to give any comparative estimate of their 
progress in the absence of the statistics for 1890, which has not- 
yet appeared. The table for 1880 would in itself be no guide, for 
the above reason. 

Meanwhile it is a source of satisfaction to know that such 
activity prevails in relation to musical art in America as the 
articles throughout indicate. It also shows that Americans, as 
a people, are wonderfully versatile, and capable of establishing 
industries which are maintained as specialties in countries abroad, 
while capable of improving almost everything which they under- 
take to manufacture. That has been distinctly shown in the 
music industries at least. 
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VARIATIONS IN CLIMATE. 
By W. H. LARRABEE. 


PECULATIONS concerning changes of climate have an in- 

terest that never flags. It rarely happens in the succession 

of seasons that two of an identical character come in succession ; 

and any more than usually marked variation easily prompts the 

fancy that some modification in the character of the climate is 
impending. 

The subject of climatology is a difficult one. The data for the 
proper study of it have hardly begun to be collected. We are 
embarrassed when we undertake to define climate and what 
marks to accept as its characteristics. Hann and Humboldt de- 
fine it as comprising the whole of the meteorological phenomena 
characterizing the state of the atmosphere at any place, particu- 
larly as they affect our organs or have an influence on animal or 
vegetable life. The general character of the conditions can not 
be determined by the observations of one year, for they are liable 
to be contradicted by those of the next year; nor by those of any 
short term of years, for a similar reason. A period must be taken 
long enough to furnish the data for composing a type; and the 
more the years vary, as between one another, the longer must the 
period be. Many factors enter into the composition of a climate 
and form complicated combinations, all of which must be unrav- 
eled so as to give each factor its true force and position; and then 
the determination of their relative importance affords another 
source of embarrassment. ‘Temperature and moisture are ac- 
cepted as the most important factors, and temperature as the 
dominant one; and the climate is deduced by considering the 
average mean temperature for a term of years. Equal yearly 
averages do not, however, signify identical climate. A place 
where the summer heat and the winter cold are extreme has not 
the same climate as one where the range is relatively narrow, 
though the yearly averages may be the same in both. Hence we 
need separate determinations of summer and winter averages. 
The combinations of conditions of temperature and moisture may 
be endless, while the averages of either may be hardly disturbed. 
These facts make it hard to compare climates even when they are 
steady for long periods. In the capricious climates of our tem- 
perate latitudes a just determination and comparison form a 
baffling task. 

Observations, more or less systematic, with instruments, have 
been made of climatological features for about a hundred years, 
but on a general co-operative plan they have been carried on 
imperfectly for less than a third of that time, or about the period 
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within which some observers suppose a round of meteorological 
changes is accomplished for a single locality. Popular opinions 
are founded most largely on hap-hazard recollections of vague 
impressions that can not be depended upon; and even if we had 
accurate records in place of these, they could not be used to deter- 
mine the trend of climate on account of the short time they cover. 
It has happened more than once during that time that a series of 
seasons of a peculiarly marked character has been followed ab- 
ruptly by a series of opposite character, nullifying the conclusions 
that may have been taking shape from the former series. The 
speculations concerning a decrease of rainfall in the United States 
in consequence of the removal of the forests have been disturbed 
by the recent prevalence, in part of the disforested area, of a suc- 
cession of seasons of heavy and continuous rains. 

Cosmical revolutions and changes taking place on the surface of 
the earth have been mentioned as causes by which climates may 
be permanently modified, and have been brought in to account for 
the changes which geology shows have taken place in the past. 

Among the theories of cosmical causes, one, which supposes 
the solar system to be carried through parts of space having dif- 
ferent constitutions or different temperatures, may be dismissed 
as being purely hypothetical. No fact has been adduced in sup- 
port of it, and no valid reason has been presented for supposing 
that there are differences in the parts of space. Other theories, 
which refer climatic changes to astronomical cycles affecting the 
earth’s orbit and its position therein, have a more substantial 
basis. They have been considered by sober authors and have a 
hold on the minds of intelligent students; and the cycles have 
a real existence and are capable of producing effects that can be 
calculated. They comprise a secular variation in the obliquity of } 
the ecliptic; the precession of the equinoxes, with the attendant 
revolution of the apsides; and an oscillation in the eccentricity 
of the earth’s orbit—all conforming to regular and well-defined 
periods, 

The variation in the obliquity of the ecliptic affects the dis- 
tance to which the sun departs from the equinoctial at midsum- 
mer and midwinter. Its action is to heighten or reduce the con- 
trast between those seasons according as its measure is greater or 
less. By precession the equinoctial points shift their places back- 
ward along the ecliptic, accomplishing a revolution in 21,500 
years. It entails the revolution of the apsides, which is equiva- 
lent to a displacement in relation to the seasons of the points of the 
earth’s greatest and of its least distance from the sun. By the vari- 
ation in the eccentricity of the earth’s orbit these distances, called 
the aphelion and perihelion distances, aré lengthened and short- 
ened, the difference between them is increased and diminished, 
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and the quantity of heat received from the sun by the earth in 
different parts of its orbit is supposed to be correspondingly modi- 
fied. These differences are greatest when the eccentricity is 
greatest. If with this is combined such a position of the equi- 
noxes that summer in one hemisphere shall correspond with the 
perihelion and winter with the aphelion, the contrast of the sea- 
sons in that hemisphere will be most marked, and we shall have 
the conditions, according to one theory, for a glacial period. 

Such, according to M. Jean Reynaud, was the case in the 
northern hemisphere about 9500 B. c., when, he thinks, our last 
glacial period was at its height. From that time the differences 
were gradually reduced till about 1250 a. p., when they became 
least, and the northern seasons were mildest and most equable. 
The differences then began to enlarge again, and we are now ad- 
vanced a little more than six hundred years toward another gla- 
cial period. According to this theory, the seasons were growing 
milder all through human history till 1250 a. p., and have been 
tending to become more severe since then. 

A question of fact is here presented, evidence respecting which 
is sought, in the absence of exact observations, in such records as 
may happen to exist of the character of seasons in the past. M. 
Arago several years ago collected a considerable list of mentions 
in the literature and documents of former times of periods of un- 
usual cold, of long or cold winters, unusually hard freezing of 
rivers, and remarkable heat, drought, or rain, which constitutes 
our principal source of information on the subject. Parts of this 
list have been used by M. Jules Peroche and M. Amadée Guille- 
min to establish opposite conclusions as to the validity of M. Rey- 
naud’s hypothesis. 

Latin poets furnish some of these data, as when Ovid com- 
plains of the inclemency of his place of exile on the Black Sea, in 
what is now pleasant southern Russia; or Horace and his com- 
peers describe terrible storms in Rome; or Juvenal tells of a 
Roman lady having to break the ice of the Tiber to wash her 
face. Cicero and some of the historians speak of the severe cli- 
mates of Gaul and other outlying provinces, evidently contrast- 
ing them with the pleasures of life in Italy. The discomforts ex- 
perienced by Hannibal in crossing the Alps were what an army 
from the south would suffer in any age in crossing those mountains 
in winter, if they were roadless and inhabited by barbarians. To 
a candid critic, these representations mean nothing on one side or 
the other, and such is the conclusion which M. Angot has reached 
after carefully examining the subject. 

Of fifty-six instances of extreme winter severity cited by M. 
Peroche from M. Arago’s list, fourteen occurred before the sup- 
posed “Great Summer” year, 1250. There seem to be more of 
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them as we approach the nineteenth century, but we have a right 
to assume that that is because the records are fuller near our 
times, not necessarily because extremes are growing more fre- 
quent or marked. None of the instances, ancient or modern, 
betoken greater severity than the frosts of 1234—sixteen years 
before the “Great Summer ” year—when “the Po and Rhéne were 
frozen, and loaded wagons crossed the Adriatic on the ice opposite 
Venice”; 1236, when “ the Danube was frozen to the bottom for 
a considerable time ”; or 1305, fifty-five years after it, when “ the 
Rhéne and all the rivers of France were frozen.” With all the 
greater completeness and systematic organization of modern ob- 
servations, the records of the nineteenth century contain no men- 
tion of such seasons as those of 1323, 1333, 1349, 1402, and 1407, 
when the southern part of the Baltic was frozen so hard that men 
could ride on horseback from Copenhagen to Lubeck and Dantsic. 

These occasional winters of exceptional severity can not be 
taken as typical of the general character of the seasons, any more 
than we can characterize a winter by an extreme day in January, 
or a summer by an unusually sultry July day winding up in a 
thunder-shower. A surer guide to the habitual climate would be 
afforded by regarding the development of plant growth and the 
maturing of crops. Of these the vine has been taken as a type. 
It is said that, cultivated in the time of Julius Cesar only in the 
southern parts of Gaul, or France, it was gradually carried north- 
ward to the fullest expansion in the thirteenth century, when 
there were vineyards and wine was made as far north as Flanders 
and England. Since then it has retired from the most northern 
points it had reached, where the grape is now ripened under 
glass. So the cultivation of the olive is said to be falling back 
toward the south; the sugar-cane has disappeared from Provence, 
where it once grew ; less tender plants are taking the place of the 
orange in some quarters; and a depression of the zone of forest 
vegetation is mentioned as taking place in the Alps and the Car- 
pathians. 

There are many other causes than climate, as the present 
operations of agriculture and horticulture amply demonstrate, by 
which the cultivation of a crop in any place is determined. ~ It 
may be found after some years of experiment to be unprofitable 
or of poor quality there; or may be supplanted by new and bet- 
ter varieties growing in more favored localities, or superseded by 
the introduction of new and more profitable products, which the 
cultivator is always ready to take up. Such causes have more 
force now than they ever had before, because of the great in- 
crease in the facilities for exchange under which it is no longer 
necessary to cultivate anything except in the places where it Will 
do best. M. Angot has, moreover, found, by consulting the offi- 
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cial records of the times of the opening of the vintages as far 
back as to the fourteenth century, that there has’ been no real 
change. The times have varied in the same places, in different 
-years or series of years, during all this period, as much as two 
months, but there has been no regular variation, or any of a char- 
acter to support the hypothesis of a constant, secular movement. 

M. Arago undertook, about fifty years ago, to measure the 
value of these cosmical influences on climate, and declared that 
they were not competent to produce an effect within the period 
of historical time worthy to be regarded. He found that the 
present effect upon the surface of the cooling of the earth’s in- 
‘terior, which some were disposed to regard, could be comprised 
within a thirtieth of adegree. Sir William Thomson makes it still 
less, and limits it to one seventy-fifth of a degree. M. Arago saw 
no reason for supposing there were differences of temperature in 
the parts of space, while, if there were, they would affect all the 
earth alike and not one hemisphere more than another. The 
variation in the obliquity of the ecliptic, small in its total at the 
most, could not cause a change of more than a quarter of a degree 
in two thousand years. 

M. Arago likewise depreciated the importance of the preces- 
sion of the equinoxes and the variation in the eccentricity of the 
earth’s orbit as climatological factors, because, as he showed, 
during a period of long eccentricity with summer at the peri- 
helion, while the hemisphere may receive a more intense heat 
during the summer part of the revolution the excess is balanced 
by the season’s being shorter; but the winter will under those 
conditions be both colder and longer. Sir John Herschel and M. 
Reynaud have answered him as to this point by saying that char- 
acter is given to the season, not by the absolute quantity of heat 
recéived, but by its distribution; not its mean temperature but 
jits maxima and mimima of temperature are to be considered, and 
the-greater or less rapidity of the ascent and descent of thermic 
movements. A difference of four and a half times in eccentricity, 
such as is possible, might work great changes in these properties ; 
so that in the case considered by M. Arago “half the annual heat 
would be concentrated into a summer of very short duration, 
while the other half would be distributed through a long and 
gloomy winter, made intolerable by the intensity of the cold, in- 
creasing in proportion to the distance of the sun.” M. Arago 
thinks that it would take ten thousand years for variation in 
eccentricity to effect a change of temperature in the earth meas- 
urable by the thermometer. No evidence is produced that it has 
had any effect within the historical period. 

Thus, whatever may be the importance of these astronomical 
causes in determining the climatic features of geological periods, 
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it is usually agreed that they may be disregarded in accounting 
for such changes as may have taken place within man’s memory. 
Mr. James Croll, who has discussed this question with consider- 
able fullness, and is inclined to allow them all the force they are 
entitled to, ascribes less importance to their direct operation than 
to the secondary effects they induce through their influence on 
the currents of the ocean and air and upon features of the earth’s 
surface. M. Woeikoff allows them still less agency in the mat- 
ter than Mr. Croll, and ascribes the greatest influence upon cli- 
mate to the elevation and configuration of the land, as Mr. Lyell 
did in the earlier days of geology; and M. A. Blytt, of Chris- 
tiania, has shown, by pertinent contemporaneous examples, how 
climate in Scandinavia may be influenced by slight differences in 
situation, soil, and exposure. 

The whole subject has just been reviewed by Sir Robert 8. 
Ball, Astronomer Royal of Ireland, one of the most eminent living 
mathematicians, in his book-on The Cause of an Ice Age. Speak- 
ing particularly of Glacial periods, he shows that changes in the 
intensity of solar radiation, relatively unimportant to the sun, 
may produce enormous climatic effects on the earth. By an exact 
calculation he finds that, with the present obliquity of the ecliptic, 
while the earth as a whole receives equal amounts of heat from 
the sun during the two halves of the year, the distribution as to 
a single hemisphere is extremely unequal—a fact which previous 
writers seem to have overlooked—the exact distribution being 
sixty-three per cent of the whole amount of heat during the sum- 
mer and thirty-seven per cent during the winter half. When 
the line of the equinoxes is perpendicular to the major axis of the 
earth’s orbit and the eccentricity is at its maximum—the condi- 
tions establishing the greatest possible difference in the length of 
the seasons—the sixty-three per cent of heat is distributed over a 
very short and therefore intense summer, and the thirty-seven 
per cent over a long and therefore cold winter. The northern 
hemisphere, when placed in such a condition, will have a summer 
of one hundred and sixty-six days, during which the sun is at its 
least possible distance, and a winter of one hundred and ninety- 
nine days, with the sun at its greatest possible distance. This 
Prof. Ball regards as a condition favorable to glaciation. The 
ice and snow will accumulate during the rigors of the long 
winter, while the succeeding brief summer has not power enough 
to thaw as much water as has been solidified in the winter, and 
the ice will grow from year to year. All this time the southern 
hemisphere would be enjoying a widely different condition. Its 
summer would contain as great a number of days as it is possible 
for that season to possess, while the fierce heat of the sun would 
be abated from its average amount, because the sun would be at 
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the greatest distance from the earth it is possible for it to attain. 
The winter would be short and warm. The present difference in 
the length of the seasons is seven days, and the position of the 
perihelion is such that it is near its maximum for the present 
eccentricity. The directions in which the precession of the equi- 
noxes and the variation of the obliquity of the ecliptic are tend- 
ing are for reduction of the inequality, and ice ages are not to be 
expected from vicissitudes such as are now possible. 

It is not denied that climates have been, and are, changing; 
but the changes are believed to be special, local, temporary, and 
oscillatory, and most largely determined by causes that may be 
found on the surface of the earth. M. Arago thought they 
might all be attributed to agricultural works, to the clearing 
of woods from plains and mountains, to the drying up of 
marshes ; and he doubted if it could be proved that the cli- 
mate had become warmer or colder in any place the physical 
aspect of which had not been perceptibly changed during a series 
of ages. 

The present drift of the opinion of many careful students of 
the subject seems to be that exaggerated ideas have been held 
of the extent of climatic variations, both in the present and the 
past. M. Woeikoff, whose opportunities for studying climato- 
logical phenomena over a large extent of territory have not been 
surpassed, believes that this is so, even when the application is 
made to the Glacial period; that not intense cold, but those con- 
ditions of temperature and moisture most conducive to the pre- 
cipitation and accumulation of snow, formed the chief factors of 
its characteristic phenomena. Chief among these were proximity 
of the sea and a temperature of the surface-water rather below 
than above the freezing-point. The effect on glacial accumula- 
tion of the conditions commonly supposed to correspond with the 
combination of high eccentricity and an aphelion winter would, 
in his opinion, be the opposite to what is attributed to it; for the 
greater cold assumed to prevail in winter would not be conducive 
to the precipitation of snow, while the more intense heat of mid- 
summer would probably melt the snow at heights where the pres- 
ent temperature rises but little above the melting-point. Hence 
the conditions in the interior and eastern part of a continent like 
Asia would be less favorable than they are now to marked glacia- 
tion. The western parts of continents and islands would be more 
fully under the influence of the sea; and as there is no reason to 
suppose that its surface temperature would be lower than now, 
it follows that there would not, all other things being equal, be 
more snow than now in countries where rain is the rule, even in 
winter. The effect of the combination would be in any case but 
slight, and not by far, in M. Woeikoff’s opinion, to be compared 
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to that of such geographical conditions as the distribution of 
land and sea, and of mountains and lowlands. 

The idea that glaciation was dependent on extreme cold has 
been rejected by other students. J.de Charpentier recognized the 
conditions as inconsistent. Lecoq, of Clermont, “ affirmed a cor- 
relation between a great solar heat, provoking a powerful evapo- 
ration, and the formation of glaciers.” Tyndall has shown that 
the ice of the Alps “derives its origin from the heat of the sun,” 
and that if that were diminished their source of supply would 
be cut off. The thoughts of some other writers, as Le Blanc, 
Forbes, and Charles Martins, have been turned to showing that 
the depression of temperature, if there was any, need not have 
been great. 

Another group of writers, whose views have been summarized 
by M. Millot,* of Nancy, hold that warmer climates than now pre- 
vail were more favorable to glaciation, and gave character to the 
Glacial period ; and that the present conditions of limited glaciation 
are the result of the sun’s cooling, whereby the supply of evapo- 
rated moisture has fallen off. They claim that their theory fur- 
nishes the simplest explanation of the presence of warmth-lov- 
ing plants and animals along with evidences of ice-action. The 
hot and the glaciated region were so close to one another that the 
mixture easily took place. 

Prof. G. F. Becker, of the United States Geological Survey, has 
also expressed the opinion (Popular Science Monthly, February, 
1884) that the Glacial period was one of higher mean temperature 
at the sea-level than the present ; that while the formation of gla- 
ciers may have been affected by all contemporaneous changes, 
including secular revolutions, it is not necessary to have recourse 
to such causes; the question is chiefly one of differences between 
the temperatures at the sea-level and those at the level where the 
glacier was formed. 

M. Blytt, studying the distribution of the Scandinavian fauna, 
has found it subject to considerable local variations at short dis- 
tance, which have relation to differences in conditions of exposure 
and the character of the soil. He concludes that no great changes, 
but only small variations in the extremes of temperature and 
rainfall, are required to explain these departures. Such variations 
may be produced, for his country, by fluctuations in the direction, 
force, and temperature of ocean currents and winds that need in 
no case be great; but he believes that these variations are coinci- 
dent with periodical changes of climate corresponding with secu- 
lar incidents. 

The considerable effects of exposure on local climates are 





* Popular Science Monthly, August, 1885. 
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exemplified at the winter seaside resorts on the south coast of 
England, where certain spots enjoying conditions of shelter from 
cold winds, combined with exposures favoring the concentration 
of the sun’s rays and the warm winds upon them, enjoy a spring- 
like mildness through much of the winter. Prof. W. Mattieu 
Williams* speaks of Torbay, Torquay, Broadstairs, and Hastings 
as possessing these characteristics. A considerable difference has 
been noticed in the winter temperatures of places east and west of 
a certain point on the coast, though all are nearly in the same 
latitude. 

Dr. D. Hart Merriam has described a succession of tempera- 
ture zones in descending from the plateau level to the bottom of 
the Colorado Cafion equivalent to those stretching from the conif- 
erous forests of northern Canada to the cactus plains of Mexico, 
with marked variations of climatic conditions under apparently 
very slight diversities of exposure. 

A variation of only 5°3° Fahr. in the mean annual temperature 
at Uskfield, England, is shown by Mr. C. Leeson Princet+ to be 
sufficient to exert an enormous influence on the general character 
of the seasons, the produce of the soil, and the health of the pop- 
ulation. 

The fact of changes in climate being admitted, discussion turns 
upon their extent, and the laws by which they are governed. In 
many cases they are brought about by changes in local conditions, 
of which the removal or replacement of forests, or the relations 
of land and water, are among the most important. In other cases 
@ periodical law is supposed. The attempt has been made by 
some meteorologists and astronomers to show that there is a con- 
nection between such changes and an eleven-year period of abun- 
dance and scarcity of sun-spots. It was believed by an observer 
in Ceylon in 1872} that that island was on the eve of an impor- 
tant change of climate depending upon a cycle of thirty or thirty- 
five years. The previous thirty years, he asserted, had shown a 
complete contrast to the thirty years preceding them, with mani- 
festly different effects on animal and vegetable life. It had been 
a period of relatively lighter rainfall, and the next cycle of thirty 
years was expected to be, above the average, wet. This theory of 
changes by thirty or thirty-six years is often met in following the 
discussions on this subject. A paper published recently in the Ar- 
chives des Sciences Physiques et Naturelles * deduced from a total 
of twenty thousand years of observations, at about five hundred 
stations, that the climates of all the continents, excepting only a 
few maritime coast regions, were subject to simultaneous varia- 





* Popular Science Monthly, March, 1886. ¢ Nature, vol. v, p. 412. 
+ Nature, vol. xx, p. 419. * Ciel et Terre, January 16, 1889. 
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tions, which became more and more pronounced toward the in- 
terior regions. The years 1815, 1850, and 1881 came about the 
middle of relatively wet periods, and 1830 and 1860 of dry periods. 
The mean period of the oscillations was deduced from records of 
vintages, going back to the year 1400, to be thirty-six years. The 
changes appeared to be dependent on certain relations of atmos- 
pheric pressure, the wet periods being characterized by lesser dif- 
ferences, and the dry periods by increased differences, in that 
factor. The theory of a period of thirty-five or thirty-six years 
is fully elaborated by Prof. E. Briickner, of the University of 
Basle, in his book Klimaschwankungen (Vienna and Olmutz, 
1890). Approaching the question from nearly every conceivable 
point of view—of temperature, precipitation, atmospheric press- 
ure, the rise and fall and freezing and thawing of rivers, vintages 
and harvests—he is led to the same conclusion in every case. 
The period is nearly equivalent to three of the supposed eleven- 
year sun-spot periods. Herr G. Hellman has counted thirty-four 
seasons since 1755 when December and January in Berlin were 
warmer than the average; but the warm seasons came at irregu- 
lar intervals, and did not suggest any law. 

Dr. W. Koppen, of Hamburg, records, as the outcome of an 
investigation which he made of the periodicity of weather- 
changes, “that for certain intervals strongly marked periodical 
influences make their appearance and then vanish entirely, at 
times being replaced by others of a totally different character. 
No law has, as yet, been discovered for these changes.” 

The presence of forests has not been shown to contribute di- 
rectly to the increase of rainfall, nor their removal to diminish 
it. Yet their influence on climate must be considerable. This is 
confessed when the farmer on the prairies plants belts of trees 
between his fields and the quarters from which cold winds and 
destructive storms are expected. They stand like a wall to pro- 
tect the localities they overhang against sudden extremes of tem- 
perature and other accidents of violent weather. Although they 
may not increase the amount of precipitation to a perceptible 
extent, they, by means of their matted roots and the under- 
growth which they promote, and by their beneficent shade, con- 
vert the ground on which they stand into a kind of reservoir, and 
husband the moisture which, without them, would run off or dry 
up at once. Thus they contribute to prevent sudden floods in the 
wet season, and, permitting a slow exudation of moisture into 
the streams, to keep them lively and the rivers to which they are 
tributary full during dry seasons. Many persons believe, too, 
that they diffuse a coolness and vaporous moisture in the atmos- 
phere, the presence and influence of which, although they are 
not manifested in rain, are nevertheless real. Whether they may 
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not exert an influence on the distribution of rain through the 
seasons, as they certainly do on that of ground moisture, does not 
appear to have been yet adequately investigated. 

In connection with the influence upon climate of the relations 
of land and water, the speculations respecting the probable effect 
upon the climate of Europe of flooding the Desert of Sahara de- 
serve to be noticed. It has usually been taken for granted that 
a cooler condition would follow. But Prof. Hennessey argued 
several years ago that, as vapor, rather than dry air, is the chief 
vehicle of wind-borne heat, the result would be the opposite of 
this. While the midday heats of the desert are intense, the 
nights are cold. Hence a uniformly warm breeze can not come 
from there. The warm southwest winds of central and southern 
Europe have been found to be connected with the currents of the 
Atlantic, and not to come from the desert. The substitution of 
water for barren sands and rocks would be followed by the stor- 
ing up of the heat of the sun which is now partly dissipated 
by radiation at night, and would furnish a source of constant 
warmth. 





BAD AIR AND BAD HEALTH. 
Br HAROLD WAGER any AUBERON HEKBERT. 


a purpose of this paper is to utter a warning against the 
careless way in which the great mass of people, poor and 
rich, ignorant and learned, allow the air of their living-rooms to 
be in an impure condition, and to point out the great sacrifice of 
energy and health which results from this carelessness. We shall 
try to show that there is strong ground for believing that not 
only a large part of the ever-increasing trouble of bronchial and 
lung affections, but also a very large part of that vague and subtle 
ill-health which troubles our modern lives in varying forms, is to 
be placed to the account of the impure air which we so habitually 
breathe. 

As we wish to make the paper plain to every one, we shall oc- 
casionally go back to the A BC of certain matters involved. The 
air which we breathe is made up of two gases, one active, one in- 
different. The active gas, oxygen, on which life depends, is in 
the proportion of about one fifth (twenty-one per cent) of the 
whole; the indifferent gas, nitrogen, which tempers and dilutes 
its active partner, is in the proportion of four fifths (seventy-nine 
per cent), and with these two gases is found a small quantity— 
varying according to the purity of the air—of carbonic acid, 
about three to four parts in 10,000 parts, or 0°04 per cent, and in 
addition a minute quantity of a peculiarly active form of oxygen, 
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called ozone, which is rarely found in the air of towns. Of this 
gas-mixture (which we call air) we breathe enormous quantities, 
Of it we breathe in the twenty-four hours, according to Prof. M. 
Foster, over 2,600 gallons, that is about 425 cubic feet; and as 
it returns from our lungs the proportions of the mixture are 
changed, the oxygen being reduced, and the carbonic acid in- 
creased.* But in all ordinary cases the quantity of oxygen in a 
room in which people are meeting is only slightly decreased, while 
the increase of the carbonic acid is not sufficient to cause bad 
effects. How, then, arises the mischief ? 

The truth is that, in taking air into the lungs and breathing it 
out again, we breathe out with it certain organic poisons. About 
the existence and presence of these poisons there can be no doubt, 
though very little is known about their nature. Of them Dr. 
Foster writes (page 552) that they may be formed in the lungs, or 
may be products of putrefactive decomposition allied to a class of 
poisons known as ptomaines, which are found in the system. Dr, 
A. Ransome (Health Lectures, 1875-76, page 160) says: 


The aqueous vapor arising from the breath, and from the general surface of 
the body, contains a minute proportion of animal refuse matter, which has been 
proved, by actual experiment, to be a deadly poison. . . . It is this substance that 
gives the peculiar, close, unpleasant smell which is perceived on leaving the fresh 
air and entering a confined space occupied by human beings or other animals, . . . 
and air thus charged has been fully proved to be the great cause of scrofulous or 
tubercular diseases, and it is the home and nourisher of those subtle microscopic 
forms of life that have lately become so well known under the title of germs of 
disease, or microzyms. It is probably the source of a large part of that increase 
of mortality that seems inevitably to follow the crowding together of the inhabit- 
ants of towns. 


Galton says (Our Homes, page 497): “This organic matter 
(given off from the lungs), on an average, may be estimated at 
thirty or forty grains a day for each adult”;+ and both Dr. Car- 
penter and Sir Douglas Galton notice that if breath be passed 
through water (and then kept in a closed vessel at a high tempera- 
ture), putrefaction is set up, and a very offensive smell is given off.{ 





* It must be remembered that the act of breathing consists in bringing the blood of 
the system in contact with air, through a delicate membrane in the lungs. Here an ex- 
change takes place—oxygen being yielded up from the air to the blood, and carbonic acid 
from the blood to the air. 

+ We do not know on what exact grounds this calculation rests. 

¢ Foster (p. 552) states that “when the expired air is condensed . . . the aqueous 
product is found to contain organic matter, which, from the presence of micro-organisms, 

. - is very apt rapidly to putrefy.” L. P. writes: “If a globe be filled with ice and 
taken into a close, badly ventilated room, the dew which forms outside is found to be con- 
taminated with these organic impurities.” L. T. writes: “It is more than likely that it is 
this animal poison which is the direct cause of typhus fever as that follows overcrowding 
with mathematical precision.” ‘ 
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Now let us take the case of a person who sits in a closely shut 
up room, ten feet high, ten feet broad, and fifteen feet long, for 
five hours.* At the end of that time he is breathing air which 
contains 1°2 per cent less oxygen than it ought to contain, but, 
what is far more serious, he is breathing some air which has 
already passed through his lungs, and which is charged with this 
special poison. Here is the great secret of the fatal mischief. 
Nature has got rid of the poison, thrown it out of the system, 
but the perverse occupant of the room insists on thwarting Na- 
ture, and, by means of his closed doors and windows, breathes in 
again, it may be a second time or a third time, the poison that has 
once been safely got rid of. Say that in twenty-four hours 500 
cubic feet have passed once through the lungs, then in six hours 
our friend will have vitiated one quarter of that quantity, or 125 
cubic feet—i. e., one twelfth of the whole air in the room (1,500 
cubic feet). If he still goes on sitting in his study, at the end of 
nine hours he will have vitiated 187°5 cubic feet, or one eighth of 
the whole; or, if he has been unfortunate enough to have a friend 
sitting with him, then in six hours they will have tainted one 
sixth of the air; and of every mouthful of air they breathe after 
that time, one sixth of it must be supposed to be charged with 
poisons that have been already once got rid of, but are now being 
retaken into the system. Of course, this proportion of one sixth 
will not remain constant. Each breath expired will make the 
matter worse. 

A few words seem necessary here for those who’ have never 
followed the changes going on in the body. We know that we 
are constantly building up new tissue of different kinds, and that 
this building up makes it necessary that the old tissue should be 
got rid of. The larger part of our food measures this change 
which is going on. If we take our daily food, liquid and solid, 
for twenty-four hours, as weighing about five pounds eight ounces 
(Hermann, page 233)—a large proportion being water—we may 
look upon about five pounds three ounces of this quantity as used 
for the making of new tissue, the other five ounces forming what 
is spoken of as exhausted ferments, and which, passing along the 
alimentary canal, is eventually rejected. Now, all the suitable 
part of the food, after undergoing various changes, which are 
necessary to prepare it for its passage from dead food into living 
tissue, finds its way into the blood; and when by means of the 
larger blood-vessels it reaches the very minute blood-vessels, 
called capillaries, it pours a part of itself out through the per- 





* A considerable quantity of air, however, is always entering through window frames, 
under doors, even through brick walls. On the other hand, we have made no allowance 
either for space occupied by furniture or for the (probably) tainted condition of the 
room. 
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meable walls of these minute vessels, bathing and feeding the 
whole surrounding tissue. Thus, as somebody has said, the whole 
of the new and living body is in solution in this wonderful food- 
stream of the blood, which, by a very subtle mechanism of nerves, 
distributes its good gifts in proportion to the needs of each sepa- 
rate part. But the blood is not simply a food-stream, it is also a 
sewage-stream, and it is as such that we are specially interested 
in it. Where no growth or storing of flesh material of any kind 
is taking place in the system, it is evident that that part of the 
daily food which is turned into tissue measures not only the daily 
construction that is taking place within us, but also the daily de- 
struction or waste. In fact we—if we may so speak of the parti- 
cles of which we are composed—are forever living and dying 
within ourselves—making a new self, and getting rid of an old 
self; and just as the new living body is in solution in the blood, 
so also is the old dead body, that has done its work and has to be 
got rid of. Now, of this dead body a large part has to escape 
through our lungs and through our skin. 

About this process of waste very little is known. We know, 
while certain temporary forms of waste are found in muscle, such 
as kreatin (Gr. kreas, flesh), which, whether again made use of 
or not (M. Foster, page 154), is supposed to be eventually changed 
in some complex manner into urea in the liver (M. Foster, page 
755), and an acid called sarcolactic (Gr. sara, flesh; gala, milk), 
which is also supposed to be decomposed in the liver into car- 
bonic acid and water (M. Foster, page 826), that all our dead tis- 
sue is, with a certain slight but most important exception, got rid 
of safely at last, as urea, carbonic acid, and water.* These are 
the final forms which the waste that passes from the tissue into 
the blood takes—the urea being separated from the blood and got 
rid of by the kidneys, the carbonic acid both by the skin and the 
lungs, and the water by all three channels of separation.+ 

But we said that urea, carbonic acid, and water did not ac- 
count for quite all the waste tissue; and among the part not so 
accounted for are the very hurtful poisons which escape from 
lungs and skin. What are these poisons? Have they a connec- 
tion with or a resemblance to the poisons which, as we know, ex- 
ist at all times within the system on a large scale. Dead or waste 
tissue probably passes through many forms before it reaches the 
safe final forms of carbonic acid and water, and we must conclude 





* We are not taking into account certain other substances discharged from the skin 
in small quantities. 

+ “The natural waste of the body appears in two simple forms of carbonic acid—the 
gaseous form having the chemical formula CO,0, while that which is got rid of in solution 
is urea, that is, CO,(NH,)*, in which the second atom of oxygen in the carbonic acid is re- 
placed by a nitrogenous body termed amidogen.”—(L. P.) 
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Now let us take the case of a person who sits in a closely shut 
up room, ten feet high, ten feet broad, and fifteen feet long, for 
five hours.* At the end of that time he is breathing air which 
contains 1°2 per cent less oxygen than it ought to contain, but, 
what is far more serious, he is breathing some air which has 
already passed through his lungs, and which is charged with this 
special poison. Here is the great secret of the fatal mischief. 
Nature has got rid of the poison, thrown it out of the system, 
but the perverse occupant of the room insists on thwarting Na- 
ture, and, by means of his closed doors and windows, breathes in 
again, it may be a second time or a third time, the poison that has 
once been safely got rid of. Say that in twenty-four hours 500 
cubic feet have passed once through the lungs, then in six hours 
our friend will have vitiated one quarter of that quantity, or 125 
cubic feet—i. e., one twelfth of the whole air in the room (1,500 
cubic feet). If he still goes on sitting in his study, at the end of 
nine hours he will have vitiated 187°5 cubic feet, or one eighth of 
the whole; or, if he has been unfortunate enough to have a friend 
sitting with him, then in six hours they will have tainted one 
sixth of the air; and of every mouthful of air they breathe after 
that time, one sixth of it must be supposed to be charged with 
poisons that have been already once got rid of, but are now being 
retaken into the system. Of course, this proportion of one sixth 
will not remain constant. Each breath expired will make the 
matter worse. 

A few words seem necessary here for those who have never 
followed the changes going on in the body. We know that we 
are constantly building up new tissue of different kinds, and that 
this building up makes it necessary that the old tissue should be 
got rid of. The larger part of our food measures this change 
which is going on. If we take our daily food, liquid and solid, 
for twenty-four hours, as weighing about five pounds eight ounces 
(Hermann, page 233)—a large proportion being water—we may 
look upon about five pounds three ounces of this quantity as used 
for the making of new tissue, the other five ounces forming what 
is spoken of as exhausted ferments, and which, passing along the 
alimentary canal, is eventually rejected. Now, all the suitable 
part of the food, after undergoing various changes, which are 
necessary to prepare it for its passage from dead food into living 
tissue, finds its way into the blood; and when by means of the 
larger blood-vessels it reaches the very minute blood-vessels, 
called capillaries, it pours a part of itself out through the per- 





* A considerable quantity of air, however, is always entering through window frames, 
under doors, even through brick walls. On the other hand, we have made no allowance 
either for space occupied by furniture or for the (probably) tainted condition of the 
room. 
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meable walls of these minute vessels, bathing and feeding the 
whole surrounding tissue. Thus, as somebody has said, the whole 
of the new and living body is in solution in this wonderful food- 
stream of the blood, which, by a very subtle mechanism of nerves, 
distributes its good gifts in proportion to the needs of each sepa- 
rate part. But the blood is not simply a food-stream, it is also a 
sewage-stream, and it is as such that we are specially interested 
in it. Where no growth or storing of flesh material of any kind 
is taking place in the system, it is evident that that part of the 
daily food which is turned into tissue measures not only the daily 
construction that is taking place within us, but also the daily de- 
struction or waste. In fact we—if we may so speak of the parti- 
cles of which we are composed—are forever living and dying 
within ourselves—making a new self, and getting rid of an old 
self; and just as the new living body is in solution in the blood, 
so also is the old dead body, that has done its work and has to be 
got rid of. Now, of this dead body a large part has to escape 
through our lungs and through our skin. 

About this process of waste very little is known. We know, 
while certain temporary forms of waste are found in muscle, such 
as kreatin (Gr. kreas, flesh), which, whether again made use of 
or not (M. Foster, page 154), is supposed to be eventually changed 
in some complex manner into urea in the liver (M. Foster, page 
755), and an acid called sarcolactic (Gr. sarz, flesh; gala, milk), 
which is also supposed to be decomposed in the liver into car- 
bonic acid and water (M. Foster, page 826), that all our dead tis- 
sue is, with a certain slight but most important exception, got rid 
of safely at last, as urea, carbonic acid, and water.* These are 
the final forms which the waste that passes from the tissue into 
the blood takes—the urea being separated from the blood and got 
rid of by the kidneys, the carbonic acid both by the skin and the 
lungs, and the water by all three channels of separation. 

But we said that urea, carbonic acid, and water did not ac- 
count for quite all the waste tissue; and among the part not so 
accounted for are the very hurtful poisons which escape from 
lungs and skin. What are these poisons? Have they a connec- 
tion with or a resemblance to the poisons which, as we know, ex- 
ist at all times within the system on a large scale. Dead or waste 
tissue probably passes through many forms before it reaches the 
safe final forms of carbonic acid and water, and we must conclude 





* We are not taking into account certain other substances discharged from the skin 
in small quantities. 

+ “The natural waste of the body appears in two simple forms of carbonic acid—the 
gaseous form having the chemical formula CO,0, while that which is got rid of in solution 
is urea, that is, CO,(NH,)*, in which the second atom of oxygen in the carbonic acid is re- 
placed by a nitrogenous body termed amidogen.”—{L. P.) 
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that some of these forms are highly poisonous. We see this by 
what happens toa man when he is drowned. A drowned man is in 
reality a poisoned man. The waste which is going on everywhere 
and at every moment in his tissues is producing a poison of so 
deadly a character that when it can not be oxidized by receiving 
oxygen from the blood (as it does under ordinary circumstances 
by means of the two gallons (nearly) of air he breathes in a min- 
ute) death ensues in a few minutes. In this case the poison pro- 
duced all over the system has been no longer rendered harmless 
by oxygen, and goes as poison to the brain. Now, this poisoning 
does not appear to be primarily or necessarily due to an excess of 
carbonic acid, which also accumulates in the blood when a man 
is drowned. As Dr. Foster shows, even where carbonic acid is 
got rid of and no oxygen available the same result follows. Thus 
we have a pretty clear indication that the poisoning which re- 
sults is the non-oxidization of certain active poisons. Other indi- 
cations point to the same conclusion. When a man faints from 
loss of blood he probably faints because the diminished stream 
of blood does not carry a sufficient quantity of oxygen with it to 
neutralize the poisons which reach the brain.* It is also notice- 
able that in both these cases convulsions occur—that is, oxygen 
being denied, the poisons (which retain all their virulence, from 
being non-oxidized) act as a very powerful stimulant on a part of 
the nervous center, which, in turn acting through the nerves, 
throws one set of muscles after another (connected with the re- 
spiratory system) into action, in order to obtain the oxygen that is 
absent; ending at last in that general violent movement which is 
called convulsions. After a short time the poisons overpower the 
nerve-centers and death ensues. t 

Both fevers and violent exercise seem also to illustrate the 
same thing. In fever the tissue rapidly wastes, and great quan- 
tities of waste poison are poured into the blood. These poisons 
affect the nerves, and are the cause of quickened respiration, and 
often of quickened circulation, { which are necessary in order to 





* One of the writers was informed by a friend in Africa that he was present when a 
man cut himself badly with a bill-hook and was carried into a cabin. Each time the door 
was closed the man fainted; each time the door was thrown open he came back to his 
senses, indicating pretty clearly that the supply of oxygen, which was unduly diminished 
by the loss of blood, was increased when the door was open, and was just sufficient to neu- 
tralize the effect of the waste poisons and prevent unconsciousness. 

' $It is interesting to remark here that this reaction of the nerve-center under the 
effect of the poison seems to be of that “ protective character” which occurs so often, and 
to which Prof. Foster more than once has referred—that is to say, that it produces a vio- 
lent movement of the muscles in the effort to obtain air, which can alone neutralize the 
mischief. 

¢ In certain cases, however, the heart and circulation are slowed, not quickened. This 
is the case, Dr. Foster says, in drowning after a slight quickening has taken place. May 
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get the excess of poison oxidized; when, therefore, unconscious- 
ness supervenes, we may say pretty confidently that the rapid 
circulation and the rapid breathing have not been sufficient to 
oxidize and neutralize the mass of poison which is being carried 
-to the brain.* So, again, in pneumonia the quickened breathing 
shows both the effort of Nature to make up for the loss of that 
part of the lung which is ineffective, and also the stimulus which 
the increased waste poison in the blood (increased owing to di- 
minished lung capacity, and therefore diminished oxygen) exerts 
upon the respiratory machinery. So, again, when less blood is 
carried to the lungs, owing to the artery which leads from the 
heart to the lungs being partially blocked with a clot, the same 
effect is produced. Probably a somewhat similar condition arises 
after hard work, either in old age or in a feeble state of health. 
The tissue, not being in the firm condition of the tissue of a vig- 
orous person accustomed to daily work, breaks down in large 
quantities, while at the same time the circulatory and respiratory 
machineries are no longer at their best, and therefore the oxida- 
tion is imperfect. On the next day the infirm man is poisoned 
by the unusual quantity of waste in the system, and feels discom- 
fort in many parts of his body or limbs. So, also, the discomfort 
acutely felt by some persons during east winds probably arises 
from the poison that ought to have been got rid of by the skin, 
but, owing to the closing of the pores, has been thrown back into 
the system. So also with ordinary violent exercise. When we 
take violent exercise an unusual quantity of waste is thrown into 
the blood, requiring an unusual quantity of oxidation. Here also 
the waste stimulates the nerve-centers, increasing action of heart, 
and of respiratory muscles, so that the blood charged with waste 
and the air may come into quicker contact. The successful ath- 





this not be explained by the supposition that, where oxygen is altogether denied, an in- 
crease in the rapidity of the circulation would carry the poison quicker to the brain, and 
therefore hasten the end? A different effect seems to occur in the case of vitiated air. 
In this case Miiller asserts (as quoted by Mr. Angell, Manchester Health Lectures, p. 33, 
1879-80) that the circulation is slowed. Is this—if correctly stated—a consequence of 
the depressing action of these peculiar poisons, which escape with the breath, and are re- 
breathed in vitiated air? The case of flies which died in foul air with unexhausted tissue, 
alluded to later on; and some other evidence, seem to point in this direction. In exercise, 
on the other hand, the effect is, as one would expect, different: both respiration and cir- 
culation are quickened in order to increase the supply of oxygen required to meet the 
large increase of waste; thus it would appear as if the ordinary waste poisons stimulated, 
while the special poisons of vitiated air depressed. The whole subject calls for very care- 
ful consideration. A friend remarks that Dr. Burdon Sanderson, of Oxford, has long been 
and is working out these questions. 

* This indicates very clearly that the purest and freshest air should flow through the 
room of a person suffering from fever. It would be almost as necessary to him as to the 
person suffering from loss of blood. Such treatment is confirmed by experience (see case 
of Austrian army, further on). 
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lete is, therefore, first the good oxidizer (see M. Foster, page 628), 
the person who has good lung capacity, and especially a powerful 
heart to drive the blood swiftly; and, secondly, the person who 
trains well, whose tissue is healthy and firm and does not break 
down rapidly into waste—waste in his case not outstripping the 
powers of oxidation, and thus causing distress. On the other 
hand, the untrained man, who breaks down in the race with every 
symptom of distress, is the poisoned man—the man who formed 
waste quicker than he could oxidize it.* 

Reviewing, then, what we have said, we seem to see three 
things: first, that so long as we have a sufficiency of oxygen, we 
get rid of a large amount of daily waste in safe and harmless 
forms ; secondly, that when oxygen is withheld from us there are 
poisons in every part of our tissue of so deadly a character (either 
abnormally formed because oxygen is absent, or under ordinary 
circumstances neutralized by the supplies of oxygen present) as 
to take life in a few minutes; thirdly, that even when all is well, 
and our system is functioning under healthy conditions, we are 
still always breathing out from ourselves, through lung and 
through skin, certain dangerous poisons, which poisons, when we 
are living in bad air, we perpetually reabsorb into ourselves, to 
our own great hurt. 

Nothing, however, that we have said satisfactorily explains the 
presence of these poisons which escape from the lungs and the 
skin. It seems hard to explain why, when Nature so successfully 


*In such a case it may be asked, Why are not the waste poisons passing into the 
blood from the tissues safely got rid of in the form of carbonic acid and water when the 
blood reaches the lungs? It seems difficult to escape from the conclusion (see Foster, p. 
603) that these unoxidized waste products may, on occasion, pass the lungs without being 
got rid of. Inthe case of violent exercise, it would seem that the quickened heart and 
quickened breathing must come from the action of waste poisons, which, passing the lungs, 
reach the medulla and stimulate the nerve-centers, there not having been time, owing to 
the excessive quantity of waste produced, to reduce all the waste to the safe final prod- 
ucts of water and carbonic acid, and therefore some part of the waste in an unoxidized 
state being carried past the lungs on to the nerve-centers. As regards the poisons we re- 
breathe from the air, it is, of course, rather a surprising thing, if they entered the circu- 
lation, that they should not be oxidized in the blood when we think of how they must be 
surrounded by the oxygen that the blood has received from the air. But active as oxygen 
is—in its “nascent” state, just released from hemoglobin—in the tissues after leaving the 
blood, there are reasons for thinking that this activity does not exist in the blood itself. 
Thus we are told that pyrogallic acid, which is an easily oxidizable substance, may pass 
through the blood without undergoing any change; and fresh blood, as we are told, has 
little oxidizing effect. This strange powerlessness of the oxygen in the blood increases 
the danger of these waste poisons. If they were oxidized in the blood we should be able 
probably to get rid of them quite harmlessly, as they would not be in the condition of 
poisons when they escaped from lungs and skin; but we may feel sure that there is some 
good reason why this can not take place. When they are once carried to the tissues, ex- 
cept in the case of persons taking plenty of exercise and leading a healthy life, there may 
be no superabundance of oxygen, but rather a deficiency, for all the work to be done. 
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breaks down the great mass of waste into harmless products, 
there should be this comparatively slight residue left over—re- 
minding one of a lawless fraction of people in an orderly state— 
which can not be got rid of on the same easy terms. As we have 
seen, we have about five pounds three ounces of daily waste that 
is safely got rid of as urea, carbonic acid, and water, by means of 
kidneys, skin, and lungs; but accompanying this safe discharge 
we have a few grains of poison—a sort of surplus of evil—which 
in some way or other seems to resist the oxidation to which all the 
other mass of waste has been subject. What, then,is this poison? 
How far is it the same, how far does it differ from the normal 
poisons of the tissues, which, as we see, in a few minutes destroy 
life when oxygen is withheld? Where and how is it formed? 
Are we to look upon it as a putrefaciive poison formed at the sur- 
face of the lungs and the skin, when waste of some kind is escap- 
ing through thesechannels ? Dr. Klein tells us (pages 61 and 241) 
that septic bacteria* (the authors of putrefactive change) are to 
be found in those parts of the body into which air penetrates, as 
the mouth, the air-passages, the whole alimentary tract; but it 
seems difficult not to believe, whatever changes take place as these 
poisons reach the air, that they must at all events have existed as 
chemical peisons when still in the tissues. Are we, then, to look 
upon these poisons as derived from putrefactive decompositions 
taking place in certain parts of the body; or as poisons derived 
from the tissues; or as in turn possessing both characters? At 
present, both within and without the body, their nature is sur- 
rounded with mystery, and many are the interesting questions 
that remain to be solved about them. When they have passed out- 
side the body, are they the food of any of the bacteria which are 
found so plentifully in foul air? + If so, are the ordinary bacteria 
(excluding the case of certain bacteria producing disease) our 
friends or our enemies; do they render the poison itself harmless ; 
or do they themselves produce an excretion which is of a poison- 
ous character; or should they be looked on as neutral, destroying 
one poison and producing another; are the poisons themselves 
simply removed by currents of air, or are they oxidized in the 
air ; if so, are they oxidized only when ozone is present (see Our 
Homes, page 11); and if in the air, why not in the blood, after we 
have rebreathed them and surrounded them with oxygen, in loose 
combination with hemoglobin ? t 





* For a different view, see De Bary on Bacteria, p. 44. 
+ Bicteria (Gr. bakterion, a staff) are the smallest living organisms known, and gener- 
ally included in the vegetable kingdom. They possess a very simple structure, are capable 
of free movement, and multiply very rapidly. Some kinds are the causes of putrefaction 
and of certain diseases. It is calculated that we inhale 300,000 germs of these organisms 
in the day. 
¢ Mr. Wager adds the following note: “The bacteria on the surface are constantly at 
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Another light is thrown upon the waste poisons of the tissues 
by the statement that they exhaust the power of muscle to con- 
tract. Muscle taken from a freshly killed animal, if fed with 
arterial blood, or blood supplied with oxygen, may retain for some 
time its power of contraction. But if venous blood (blood that has 
lost its oxygen and is charged with waste poisons) be injected 
into it, the power of contraction is lost quicker than if no blood 
be supplied to it. In the same way the power of the muscle is 
soon exhausted if a solution containing substances which can be 
extracted from muscle (such as kreatin, lactic acid, etc.) be in- 
jected into it (M. Foster, page 150). These facts help us to see the 
local mischief which must often arise from these poisons, as well 
as their effects on the nerve-centers. Many an ache and pain are 
probably due to local effects of the waste poisons, whether they 
are the normal waste poisons of the system, which under un- 
healthy conditions of life we are not properly getting rid of, or 
the special waste poisons of skin and lungs that we have re- 
breathed into the system.* 





work excreting. At every breath we give off a small quantity of poison, whether we are 
breathing in pure or bad air. The quantity given off is extremely (extraordinarily) small 
—so small that it can only be approximately measured by the amount of carbonic acid in 
the air. These bacteria are present whether we live in foul air or pure air. Their exist- 
ence there means that they can thrive, and if they thrive they must feed, and if they feed, 
they must excrete, or something analogous to it. Personally, I am inclined to think they 
(these special lung and skin poisons) come from the blood, because ptomaines can be formed 
by the action of various chemical agents (such as acids) upon protoplasmic or albuminous 
material, and as blood (serum) is albuminous, and as it contains various substances derived 
from tissue waste—e. g., lactic acid, uric acid probably, etc.—it may be that the two react 
upon one another, producing these ptomaine-like poisons. I think, however, that it is just 
possible that they may be formed on the surface. 

* Where Nature does not get fair play, where, for example, the blood is vitiated by our 
constantly rebreathing poisons that have been already got rid of, other dangers probably 
exist. In the delicate chemical translations which take place when tissue is being changed 
into harmless waste, it may happen that the process goes wrong, and an abnormal poison 
is formed. Thus, under certain circumstances, instead of urea, uric acid is formed; thus 
in uremia, or retention of urea in the system, various secondary compounds are formed 
(Carpenter, p. 448), which act on brain or spinal cord as narcotic poisons; thus, in acute 
yellow atrophy, where liver-cells lose a part of their activity, a substance called leucin is 
manufactured to a considerable extent instead of urea (M. Foster, p. 755); thus gall-stones 
are formed instead of gall, and certain changes take place in the bile, by which some of its 
constituents cease to be dissolved in it (M. Foster, p. 431); thus the ptomaines—a class of 
mysterious poisons—are formed in the system (Quain, Ptomaine, p. 1816) after various ill- 
nesses, [In connection with these ptomaines a dispute arose during an Italian trial as to 
whether a poison detected in a body was strychnine, or this naturally formed ptomaine.] 
Thus, too, Blythe (Poisons, A. W. Blythe, pp. 468-470) describes cases in which narcotic 
poisons have been formed by synthesis of substances in the tissue or in the blood. So also 
we might quote the interesting speculation of Dr. Carpenter (p. 368), that a cancer is an 
excretory organ, formed to get rid of poisons in the system, illustrating once more “the 
protective nature” even of that which brings pain and death; and the case of certain 
pathogenic organisms, which, as Dr. Klein suggests (p. 248), may not affect healthy living 
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We now pass to other evidence affecting the poison that escapes 
from lungs and skin. We all know that a room is offensive when 
many people are crowded into it; we know the unpleasantness of 
a bedroom before the air has freely entered it ; we know how dis- 
agreeable the breath and the clothes can be; we know that ani- 
mals die when submitted to air that has been breathed, even when 
the carbonic acid has been removed ;* we know how necessary is 
the continuous flood of pure air in hospitals—we have heard it 
stated that this much freer admission of air is rendering unneces- 
sary the antiseptic treatment of wounds; how by treating men 
in the open air and in tents recoveries have been made quicker 
and better than in hospital; + and how in the case of the Aus- 
trian army “the most severe maladies ran their course much 
more mildly” in the free air, while the recovery was quicker and 
more perfect (Ransome, Health Lectures, 1875-78, page 151). So 
also Dr. Parkes says (page 181) in cases of blood-poisoning, the 
best treatment is complete exposure to open air ; so also in typhus; 
and in a less degree in enteric fever, small-pox, and plague. “This 
complete exposure,” he adds, “of patients to air is the most im- 
portant mode of treatment, before even diet and medicines.” { In 





tissues, but only diseased tissues—the disease implying alteration of the tissue. All these 
cases are cases, doubtless, of an extreme kind; they imply the abnormal formation of 
poisons to a serious extent, sufficient to constitute illness ; but it may well be that there 
are many less serious formations of abnormal poisons, which, though not sufficient to pro- 
duce illness, yet cause much discomfort, and which are the consequence of the vitiated 
state of the blood, arising from the habitual breathing of impure air. 

* If we remember rightly, both Parkes and D. Galton (Our Homes) refer to these ex- 
periments—a mouse dying in forty-five minutes when submitted to air treated in this man 
ner. Dr. Richardson also refers in one of his works to experiments, which were conducted 
by himself, and which are more fully described in a report to the British Association. Dr. 
Richardson had formerly a theory of “devitalized oxygen,” but we suppose he would prob- 
ably consider now that it was a truer statement to say that this special poison had not been 
removed from the air which the creatures breathed. Experiments of the same kind have 
also been made on rabbits in Paris. One of our number (A. H.) adds the following re- 
mark : “ Though I think probably it would be quite misleading to speak of the experiments 
upon the mouse, and the experiments conducted by Dr. Richardson as in any sense cruel, 
yet, speaking my own personal opinion, I remain opposed to all such experiments. While 
Fadmit the neat and convenient evidence often supplied by them, and also admit that diffi- 
culties of method would at first exist, were they renounced, yet I think the wealth of mate- 
rials that exist on all sides of us for pushing forward knowledge is so vast, that however 
convenient these experiments may be, they are not really necessary, while perhaps a keener 
perceptive sense in tracing out the meaning of the things of common life, which are of 
such vital importance, would be developed, as investigators renounced this particular 
method. In writing this, however, I am governed by the moral side of the question, which 
is the one that, apart from all other considerations, determines my view.” 

+ The case of the hospital is, of course, a complicated case, and it might be disputed 
how far its evidence can be used for our purpose. 

t “ When our health commissioners were sent out to the Crimea to examine the heavy 
mortality among soldiers in the hospitals, their first act was to use their sticks to break 
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the same way, the deaths of the Black Hole of Calcutta add their 
evidence, though it is an evidence of an extreme kind. While out 
of the one hundred and forty-six persons shut up, one hundred 
and twenty-three died, of the remaining number (Carpenter, page 
357) many afterward died of putrid fever—that is, were poisoned, 
owing to an insufficiency of oxygen to neutralize the poisons 
breathed out on all sides of them, and rebreathed by themselves. 
A much simpler piece of evidence is presented to us daily by our 
own eyes. Who is not struck by the pasty, anemic look of our 
city children, and of the large number of those who follow seden- 
tary occupations, as contrasted with the looks of those who live 
in the country and are much in the open air? What is that 
pasty, anemic look ? It is the absence of red corpuscles from the 
blood, indicating that where oxygen is deficient * the red corpus- 
cles are not produced in their proper quantity. So also the effects 
of living in rooms in which sewer-gas has penetrated illustrate in 
their own stronger degree the effects of living in unventilated 
rooms. The one is the lesser form, the other the more serious 
form of the same evil. In both, bacteria thrive and multiply, 
and in both, meat and milk rapidly taint. They are both full of 
organic matter, and the symptoms of headache and feverishness 
are common to both, though, of course, the case of sewer-gas is 
much the more acute case.+ Again, we all know the wonderfully 
restoring effect that hill air with its ozone has upon us after town 
life; showing how the poison has depressed all our functions, and 
how the pure air restores their energy. We see the same effect 
in the lives of work-people. Sir D. Galton, as we have seen, tells 
us of better work done, more energy, more appetite, when air is 
introduced into unhealthy work-rooms. Dr. Parkes tells the same 
story. Dr. A. Ransome, speaking in 1875, quotes the case of the 
Guards, picked men, highly cared for, yet who died quite as fast 
as the civil population. Why? he asks. Mainly from defective 
ventilation of the barracks (Health Lectures, 1875-78, page 150).{ 





some hundreds of glass panes in the windows, so as to admit air freely. After that the 
wounded recovered rapidly.”—(L. P.) In the same way Dr. Clifford Allbutt reduced the 
mortality in a heavy epidemic of typhus fever in Leeds by fastening the windows in the 
fever hospital with screws, so that they could not be shut. He remarks that in Ireland 
those attacked with typhus, who were put out to die, would often recover. 

* But why is oxygen deficient in these cases? Is it, once more, because so much or. 
ganic poison is breathed in with the air of the shut-up rooms, that the functions are de- 
pressed and imperfectly performed ; that, for example, the act of respiration is impaired ? 
Or does the poison directly affect the formation of the red corpuscles ? 

+ It has, however, been shown recently that the air in a well-ventilated sewer is, so far 
as organic matter and micro-organisms are concerned, purer than the air in a small, badly 
ventilated room. 

¢ “Sir Lyon Playfair, one of the commissioners for inquiring into the state of barracks, 
passed a couple of nights with the soldiers in their crowded sleeping-rooms, and found the 
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Again, we find disease attacking country districts for the first 
time, where houses had been improved, and the ventilation, which 
used to take place through porous walls and less well-fitting 
windows, has been done away with.* So also it is stated by Mr. 
Angell (Health Lectures, 1879-80, page 31) that in the old 
crowded lodging-houses people sleeping on the floor would escape 
fever, while those sleeping on the bedsteads would be struck by 
it. Those on the floor got ventilation from the door and fire- 
place ; those on the bedsteads were above the line of it—the colder 








air saturated with organic effluvia which discolored permanganate of potash. The mortality 
among soldiers is now greatly reduced by the better ventilation enforced by the commis- 
sion.” —(L. P.) 

* A case of this kind is reported to us by Mr. Alexander Campbell, of Auchindarroch, 
Lochgilphead ; and we believe that the same thing was observed in a Westmoreland dis- 
trict. In an interesting letter Mr. Campbell writes: “Some years back I was asked by a 
medical officer of large experience in the Highlands regarding a phenomenon which had 
puzzled him. He had exerted himself much, and with great success, to have improved cot- 
tages built, but in proportion as the cottages grew better did the health of the people 
grow worse. I gave him my opinion that in tho old, uncomfortable-looking cottages, 
built may be of dry stone, and open to the roof, the people were kept healthy in spite 
of themselves by the wind blowing through them, while the new cottages, tightly built, 
and with well-fitting doors and windows, excluded the air, ard the windows being seldom 
or never opened, the inhabitants were poisoned. He said he fully agreed in this, and would 
ask for no more new. cottages until the people had learned how to live in them. I have 
found a considerable amount of ill health among the paupers in the island of Tiree, which, 
from its situation, exposed as it is to the free action of breezes from the Atlantic, should 
be one of the healthiest islands of the Hebrides. I attribute this to the mode in which the 
houses are built, with two walls two or three feet apart, the interval being closely packed 
with sand. The air is thus hernietically excluded, and unless the windows are made to 
open, and are freely opened, the inhabitants are constantly, when within their dwellings, 
breathing vitiated air.” It is also worth while quoting from a review of Major Fisher's 
book (which book we have not read) in The Spectator, May 2, 1891, Through the Stable and 
Saddle Room: “Everybody knows something of the importance of ventilation, both for 
man and horse; but it is not so widely known as it ought to be that, while horses seldom 
or never take cold through being expcsed to cold, they are often made ill by being too 
warm. [It is not the warmth; it 1s the impure air.] It is the inside, not the outside, air 
that gives them coughs, sore throats, congestion of the lungs, and sundry other ills to which 
horse-flesh is heir. For this reason, old ramshackle stables, full of cracks and crevices, are 
healthier than brand-new buildings with tight doors and windows and impervious roofs. 
Our author, who never generalizes rashly, and supports his theorics with copious instances, 
mentions one or two curious ‘cases in point.’ Remounts for cavalry regiments, which are 
mostly of Irish extraction, have often to travel in severe weather part of the way in cattle- 
trucks, with no other protection from the cold than their own coats. Nevertheless, the 
remounts nearly always arrive at their destination in perfect health ; yet they are no sooner 
placed in stables, however well ventilated, than they begin to suffer from coughs and colds, 
which generally end in strangles. During the autumn maneuvres of 1875, Major Fisher’s 
regiment was encamped near Aldershot, and though it rained almost incessantly, and the 
horses were picketed in the open, without so much asa blanket to cover them, colds and 
coughs were unheard of, and the favorite charger of one of his brother officers, which at 
the time she left the barrack-stable suffered from a severe cold, was made whole by a few 


days’ exposure to the elemental strife.” The book should contain some valuable facts. 
Vou. xL.—55* 
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and purer air being heavier than the heated impure air, and 
therefore nearer the line of the floor. 

Animals furnish the same evidence. Cows and horses both 
suffer grievously from want of ventilation in their stables; and 
cattle, though they require warmth for fattening, still put on 
flesh better in a colder but well-ventilated place than in a warmer 
place which is unventilated (Parkes, page 180). So also Parkes 
tells us about the French cavalry. Before 1836 the mortality 
among the horses varied from 180 to 197 per 1,000 per annum. 
With the enlargement of the stables and increased quantity of 
air, the loss was reduced to 68 per 1,000, and finally to 284 per 
1,000, and of officers’ horses to 20, 

Then we have the evidence of the ordinary tests for ascertain- 
ing the purity of the air. Air fouled by respiration discolors 
permanganate of potash and robs it of a portion of its oxygen; the 
amount of organic matter is then measured by the number of 
volumes of oxygen required to reoxidize the permanganate and 
restore it to its former condition. Another test is the presence of 
certain bacteria, which are found in large numbers in foul air, 
increasing out of proportion to the molds or fungi found in the 
air, which appear to be much less affected by impurities. It is 
stated that these forms of life all originally come from the open 
air—that reservoir of all things—though they are supposed to 
multiply in congenial quarters when once they have found an 
entrance. The significant fact, however, is their number, which 
might seem to show that they prosper just because they have dis- 
covered their proper food—the organic poison which is poured 
out into the air from our lungs and skin. On this point, Dr. A. 
Ransome makes an interesting speculation, which we quote from 
memory—a wrong thing to do. Impressed with the belief that 
consumption is communicable in foul air, and non-communicable 
in good air, he believes that the bacillus (a form of bacteria) which 
conveys the disease retains its virulence more in foul air than in 
pure air, and is thus better able to make a lodgment in the human 
system.*—Contemporary Review. 

[Zo be concluded. ] 





* This speculation of Dr. A. Ransome’s suggests another speculation. Dr. Klein (pp. 
238-248) believes that in the interior of healthy human tissue no bacteria, which cause 
putrefaction, are found. They are found abundantly in those parts of the system to which 
air penetrates, as, for instance, in the mouth, or in the alimentary canal; and from the 
alimentary canal they pass easily, as the food itself does, into the diminutive blood-vessels 
or the diminutive lymphatics (locally called lacteals) that line the walls of this canal. But 
if the blood is in healthy order they seem to perish, dying for want of food. Dr. Klein 
goes on to state that if at some point they are carried to tissue that is in an unhealthy 
condition, there they may obtain a footing and begin to multiply. He does not actually 
state, as we understand, that the unhealthy condition of the blood keeps them alive, but 
he implies it ; and it would seem probable that the unhealthy state of the blood—for ex- 
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SKETCH OF JOHN AND WILLIAM BARTRAM. 


URING the century which preceded the American Revolu- 

tion the science of the colonies, like their commerce, was 
tributary to that of the Old World. Fabulous reports in regard 
to the natural resources of America had been brought home by 
European voyagers, and the cultivators of all sciences and arts 
were looking to that vast unexplored region for products which 
should increase the knowledge of the naturalist, the resources of 
the physician and the agriculturist, the profits of the merchant, 
and the enjoyment of the man of leisure. The function of those 
colonists who inclined to natural history was that of explorers 
and collectors, and among the earliest and most notable of these 
American collectors were the subjects of this sketch. 

The grandfather of the elder Bartram, also named John, came 
from Derbyshire, England, to Pennsylvania in 1682. He brought 
his wife, three sons, and one daughter, and settled near Darby, in 
Delaware (then Chester) County. The third son, William, was 
the only one who married, his wife being Elizabeth, daughter of 
James Hunt. Both families belonged to the Society of Friends. 
The children of William were John (the botanist), James, Will- 
iam, and a daughter who died young. The second William went 
to North Carolina and settled near Cape Fear; John and James 
remained in Pennsylvania. 

The date of JoHN BARTRAM’s birth was March 23, 1699. But 
little is on record concerning his early years. Like the majority 





ample, blood charged with poison which have escaped from the skin and lungs, and been 
rebreathed into the system—would have the same favoring effect upon them as the un- 
healthy tissue. Both are likely to present them with the food they require. If this be so, 
then just as the bacteria that cause disease are favored by the external poisons they find 
in vitiated air, so also they may be internally favored by the unhealthy siate of the bron- 
chial and lung tissues of those persons who habitually breathe the poisons of shut-up 
rooms. Thus, these organic poisons, both within and without a man, would tend to make 
him a prey to those illnesses in which the success of the germ depended upon its proper— 
might we say—food being supplied to it; and it would seem probable that, by constant 
attention to the purity of the air which we breathe, we might do much toward securing 
individual exemption from the danger of infectious diseases. An instructive passage in 
Dr. Carpenter (p. 365) which bears on this point should be read. It is also worth quoting 
Prof. Nussbaum (see an interesting article by Mrs. Priestley, May, Nineteenth Century, p. 
825): “It is known with certainty that the cholera bacillus is dangerous only to those per- 
sons whose stomach is not in a healthy state, and jeopardizes life only when it passes into 
the intestines. A healthy stomach will digest the bacillus, and therefore it does not reaeh 
the intestines in a living state.” It is, perhaps, right to refer here to a theory that in the 
blood and connective and lymphatic tissues (Klein, p. 243) there exists a clan of protective 
cells (phagocytes), whose office it is to overpower invading bacteria of a dangerous charac- 
ter ; and, according to Metschnikoff (Ann. de |’Institut Pasteur) these can, in case of need, 
emigrate to any part of the body which is invaded by parasites. 
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of boys in the colonies, he was brought up to a farming life, and 
his education was only such as the country schools of the time 
afforded. After reaching adult years he studied Latin a little, so 
as to be able to pick out the descriptions of plants in the Latin 
works of European botanists. In a sketch of John Bartram, 
written by his son William, it is stated that he had an inclination 
to the study of physic and surgery and did much toward relieving 
the ailments of his poor neighbors. In January, 1723, he married 
Mary, daughter of Richard Morris, of Chester Meeting, by whom 
he had two sons—Richard, who died young, and Isaac, who lived 
to old age. His wife Mary died in 1727, and in September, 1729, 
he married Ann Mendenhall, of Concord Meeting, who survived 
him. John and Ann Bartram had nine children, five boys and 
four girls. Of these the third son was WILLIAM, he and his twin 
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Bartram’s House rm 1887. (From a photograph furnished by Mr. Thomas Meehan. ) 


sister, Elizabeth, being born February 9, 1739. The ground on 
which John Bartram laid out the first botanic garden in America 
was on the west bank of the Schuylkill River, at Kingsessing, 
near Gray’s Ferry (now within the city limits of Philadelphia), 
and was bought by him September 30,1728. “ Here he built with 
his own hands,” says William, “a large and comfortable house of 
hewn stone, and laid out a garden containing about five acres.” 
A view of this house, which is still standing, is given in the 
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accompanying picture. The year of its erection is shown by a 
stone in the wall on which is cut “JOHN * ANN BARTRAM, 1731.” 
Another inscription on a stone over the front window of his 


study reads: 
“°Tis God alone, Almighty Lord, 


The Holy One, by me adored. 
“Joun Bartram, 1770.” 


That the building was a labor of love is attested by the care be- 
stowed upon the carved stone-work around the windows and 
doors and the pillar under the porch. John Bartram must have 
been a good stone-cutter and mason, for this was one of four stone 
houses that he built in his lifetime. 

Nearly all the extant information concerning the lives of the 
two Bartrams has been embodied in the Memorial of John Bar- 
tram, by William Darlington, published in 1849. This volume 
contains the sketch of John Bartram by his son William, with some 
additions by the editor, and over four hundred pages of corre- 
spondence. About a fourth of these letters are from his friend 
Peter Collinson; the others are from eminent botanists in Europe 
and America, and from Bartram to these various correspondents. 
Darlington also reprinted a sketch of John Bartram, which ap- 
peared in the Letters from an American Farmer, by J. Hector St. 
John, published in London soon after Bartram’s death. The “let- 
ter” describing Bartram purports to be written by a Russian 
traveler, who is evidently a myth, although in all important re- 
spects the account represents the botanist as he was. As to how 
Bartram’s interest in botany was aroused, the “ Russian gentle- 
man” hasa very pretty story, telling of a sudden conversion after 
the botanist had married; but Bartram himself is better author- 
ity, and he writes to Collinson, May 1, 1764, “I had always since 
ten years old a great inclination to plants, and knew all that I 
once observed by sight, though not their proper names, having 
no person nor books to instruct me.” 

He was encouraged to study systematically by James Logan 
(founder of the Loganian Library, in Philadelphia), who gave him 
several botanicai works. In order that his explorations, begun at 
his own expense, might be extended, Bartram’s friends prompted 
him to seek the patronage of some wealthy and influential person 
in the mother-country. Accordingly, a quantity of his specimens 
and a record of some of his observations were sent to Peter Col- 
linson, a Quaker merchant in England, who was greatly inter- 
ested in horticulture. Bartram’s consignment secured his inter- 
est, and led to a correspondence, which lasted nearly fifty years. 
The first letter in Darlington’s collection is from Collinson, under 
the date January 20, 173435, and refers to letters from Bartram 
of the preceding November; hence this correspondence probably 
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began when Bartram was about thirty-five years of age. In his 
early letters Collinson makes many inquiries about American 
plants and requests for specimens. He sends Bartram seeds, 
roots, cuttings of trees, vegetables, and flowering plants culti- 
vated in England, packages of paper in which to preserve speci- 
mens, and gives him directions for collecting and drying plants. 
From time to time he sends presents of cloth and other articles 
for the use of the botanist or his family. For Bartram’s “im- 
provement in the knowledge of plants” he early offers, if dupli- 
cate collections are sent, to “ get them named by our most know- 
ing botanists, and then return them again, which will improve 
thee more than books.” In this way the learning of Dillenius, 
Gronovius, and other eminent men was brought to the aid of the 
humble colonist. Collinson obtained for Bartram many orders 
for seeds and roots of American plants, and early secured for him 
the patronage of Lord Petre, whose gardens and hot-houses were 
probably the most extensive in the kingdom. This noble ama- 
teur ordered quantities of seeds from time to time, and when Bar- 
tram asked for a yearly allowance to enable him to extend his ex- 
plorations, Lord Petre agreed to contribute ten guineas toward it. 
As much more was obtained from the Duke of Richmond and 
Philip Miller, and the twenty guineas were paid each year till 
1742, when Lord Petre died. The first expedition that Bartram 
made with this assistance was an exploration of the Schuylkill 
River. He transmitted his journal of the trip and a map of the 
river to his patrons, and with both of these Collinson reported 
Lord Petre to be much pleased. 

Besides plants, Collinson asks Bartram at various times to 
send insects, birds, and their eggs and nests, terrapin and other 
turtles, snakes, shells, wasps’ and hornets’ nests, and fossils, which 
last were then regarded as “evidences of the Deluge.” “ My incli- 
nation and fondness to natural productions of all kinds,” he writes, 
“is agreeable to the old proverb, ‘ Like the parson’s barn—refuses 
nothing.’” During the second year of his allowance Bartram 
complains that it does not recompense him for his labors, and he 
also finds fault with Collinson for giving him seeds and cuttings 
that he has already, and for not having answered some of his let- 
ters. Collinson, in a business-like reply, shows that Bartram’s 
complaints are due to his ignorance of commercial affairs and 
the difficulty of transatlantic communication, and to his ex- 
ceéding the commissions of his patrons—whereupon the botanist 
promptly apologizes. 

In 1738 Bartram made a journey of five weeks through Mary- 
land and Virginia to Williamsburg, then up the James River, 
and over the Blue Ridge Mountains, traveling in all about eleven 
hundred miles. Most of the botanist’s expeditions were made 
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without any scientific companion, “Our Americans,” he writes 
to a correspondent, “ have very little taste for these amusements, 
I can’t find one that will bear the fatigue to accompany me in my 
peregrinations.” 

In an undated letter, written probably in 1739, to Colonel Byrd, 
of Virginia, Bartram reports that he had been making “ micro- 
scopical observations upon the male and female parts in vegeta- 
bles.” He had also made, he says, “several successful experi- 
ments of joining several species of the same genus, whereby I 
have obtained curious mixed colors in flowers, never known be- 
fore.” To this he adds: “I hope by these practical observations 
to open a gate into a very large field of experimental knowledge, 
which, if judiciously improved, may be a considerable addition 
to the beauty of the florist’s garden.” It was in this “ field of 
experimental knowledge ”—namely, cross-fertilization—that Dar- 
win afterward won a share of his fame. Bartram evidently dis- 
cussed this subject with Collinson, for the latter writes in 1742: 
“That some variegations may be occasioned by insects is cer- 
tain; but then these are only annual, and cease with the year.” 
Permanent variegations, he says, are produced by budding—a 
sort of inoculation. 

That Bartram had a hostility to superstition, tempered with 
much considerateness for persons, is shown by a letter in which 
he tells of a visit to Dr. Witt, of Germantown, another of Collin- 
son’s correspondents. He says: “When we are upon the topic 
of astrology, magic, and mystic divinity, I am apt to be a little 
troublesome, by inquiring into the foundation and reasonableness 
of these notions—which, thee knows, will not bear to be searched 
and examined into: though I handle these fancies with more ten- 
derness with him than I should with many others that are so 
superstitiously inclined.” 

One of the botanists whose offices Collinson had secured in 
identifying Bartram’s specimens was Prof. Dillenius, of Oxford, 
and in 1740 Collinson writes for some mosses for him, saying, 
“He defers completing his work till he sees what comes from 
thee, Clayton, and Dr. Mitchell.” In the same year a list of speci- 
mens which had been named by Dr. J. F. Gronovius, of Leyden, 
was returned, and contained this entry: “ Cortuse sive Verbasci, 
Fl. Virg., pp. 74, 75. This being a new genus, may be called 
BARTRAMIA.” The name Bartramia is now borne by a differ- 
ent plant—a moss growing in the Berkshire Hills of Massa- 
chusetts. 

Bartram’s correspondence with Gronovius began about 1743, 
and extends over a dozen years or more. Gronovius writes at 
length, very appreciatively, and makes many requests. He sends 
his books as they appear, and before the publication of his Index 
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Lapide, sends a transcript of the passage, in Latin, in which he 
is to give Bartram credit for his fossil finds. 

Among the European scientists whom Collinson made ac- 
quainted with Bartram’s work was Sir Hans Sloane, physician 
and naturalist, who succeeded Newton as President of the Royal 
Society. At his request Bartram sends him, in 1741, some “ petri- 
fied representations of sea-shells.” The next year Sloane sends to 
Bartram a silver cup inscribed : 

“The gift of S' Hans Sloane, Bart. 
To his Fr* John Bartram. 
Anno 1742.” 

A figure of this cup is given by Darlington. Sloane also sent 
Bartram his Natural History of Jamaica, in two ponderous folio 
volumes. 

About this time a correspondence began between Bartram and 
Dr. John Fothergill, a wealthy physician and naturalist, who, like 
Sloane, had first received some of Bartram’s specimens from Col- 
linson. Dr. Fothergill wishes to know what mineral springs there 
are in America, and Bartram sends him what information he has 
and can get from others. 

Bartram also exchanged letters with Philip Miller, author of 
the Gardener’s Dictionary, with George Edwards, who in 1766 
sends his book, containing descriptions of birds that the Penn- 
sylvanian had sent him, with Prof. John Hope, of Edinburgh, 
and with the ablest observers of nature in the colonies, among 
whom were Dr. John Mitchell, Rev. Jared Eliot, John Clayton, 
Cadwallader Colden, and Dr. Alexander Garden. 

In 1744 he writes, “Dr. Gronovius hath sent me his Index 
Lapide, and Linnzeus the second edition of his Characteres 
Plantarum, with a very loving letter desiring my correspondence, 
and to furnish him with some natural curiosities of our country.” 
The same year he sends to England his Journal of the Five Na- 
tions and the Lake. Ontario, describing a journey he had made 
the preceding fall. It contained an account of the “soil, produc- 
tions, mountains, and lakes” of those parts of Pennsylvania and 
New York through which the route lay; and gave the proceed- 
ings of a great assembly of Indian chiefs held to treat with the 
agent of the Province of Pennsylvania, whom Bartram accom- 
panied. This journal was afterward published in London. 

The visit of Peter Kalm to America took place in 1748 to 1751. 
He traveled through Canada, New York, Pennsylvania, and ad- 
joining provinces; made the acquaintance of the Gray’s Ferry 
botanist, and obtained much assistance from him. It has been 
alleged that Kalm took to himself the credit of some discoveries 
which rightfully belonged to Bartram. This would not be sus- 
pected from reading Kalm’s Travels, in which he gives Bartram 
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a page and a half of hearty commendation, saying among other 
things: “We owe to him the knowledge of many scarce plants, 
which he first found, and which were never known before. . . . 
I likewise owe him many things, for he possessed that great qual- 
ity of communicating everything he knew. I shall, therefore, in 
the sequel frequently mention this gentleman.” On nearly every 
one of the next twenty pages credit is given to Bartram for in- 
formation. 

In 1751 Benjamin Franklin and D. Hall published at Phila- 
delphia an American edition of Dr. Thomas Short’s Medicina 
Britannica, “with a Preface by Mr. John Bartram, Botanist, of 
Pennsylvania, and his Notes throughout the work; ... and an 
Appendix, containing a description of a number of Plants peculiar 
to America, their uses, virtues, etc.” The notes told where the 
plants were found in America, and how they differed from the 
English varieties. 

John Bartram’s son William begins to figure in his father’s 
correspondence when about fifteen years old. At that time Bar- 
tram sent some of William’s drawings of natural objects to Col- 
linson, and took him on a trip to the Catskills. In 1755 Bartram 
writes : “I design to set Billy to draw all our turtles with remarks, 
as he has time, which is only on Seventh days in the afternoon, 
and First-day mornings; for he is constantly kept to school to 
learn Latin and French.” This attention to the languages indi- 
cates that Bartram was determined that his son should not suffer 
from the lack that had limited his own reading of works on nat- 
ural history. William ~was then attending the old college in 
Philadelphia. 

The same passage shows also that Bartram’s ideas about Sun- 
day occupations were somewhat unusual for that generation, and 
in fact it is stated that he was excommunicated by his brother 
Quakers about this time for his independent religious views. The 
question of an occupation for William now came up, and in the 
letter just quoted his father asks Collinson’s advice in the matter. 
“My son William,” he writes, “ is just turned of sixteen. It is now 
time to propose some way for him to get his living by. I don’t 
want him to be what is commonly called a gentleman. I want to 
put him to some business by which he may, with care and indus- 
try, get a temperate, reasonable living. I am afraid that botany 
and drawing will not afford him one, and hard labor don’t agree 
with him. I have designed several years to put him to a doctor, 
to learn physic and surgery; but that will take him from his 
drawing, which he takes particular delight in. Pray, my dear 
friend Peter, let me havé thy opinion about it.” Franklin offered 
to teach William the printing trade, but Bartram was not quite 
satisfied with the prospects for printers in Pennsylvania, and 
VOL. xL.— 56 
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Franklin then suggested engraving. But William became nei- 
ther printer nor engraver. At the age of eighteen he was placed 
with a Philadelphia merchant, Mr. Child, where he remained 
about four years. 

Bartram’s science was largely practical. He wrote to Dr. 
Alexander Garden, of Charleston, in 1755, suggesting a series of 
borings on a large scale, to search for valuable mineral products. 
He gives as another reason the satisfaction to be derived from 
knowing the composition of the earth, and adds, “ By this method 
we may compose a curious subterranean map.” “ This scheme of 
John Bartram’s,” says Darlington— if original with him—would 
indicate that he had formed a pretty good notion of the nature 
and importance of a geological survey and map, more than half a 
century before such undertakings were attempted in our country, 
or even thought of by those whose province it was to authorize 
them.” 

Bartram was evidently much interested in geological subjects ; 
thus, in 1756 he writes, “My dear worthy friend, thee can’t bang 
me out of the notion that limestone and marble were originally 
mud, impregnated by a marine salt, which I take to be the origi- 
nal of all our terrestrial soils.” 

In 1760 he makes a trip through the Carolinas, his Journal of 
which he wrote out and sent to England. The following sum- 
mer, William, then twenty-two years old, went to North Carolina 
and set up as a trader at Cape Fear, where his uncle William had 
settled when a young man. That year John Bartram makes a 
journey to Pittsburg and some way down the Ohio River, keep- 
ing a journal, as usual, which is sent to his English friends. 
Nearly all of these trips were made in autumn, so as to get ripe 
seeds of desirable trees and plants. 

Bartram had too tender a feeling toward animal life to be 
much of a zodlogist. He says on this score: “ As for the animals 
and insects, it is very few that I touch of choice, and most with 
uneasiness. Neither can I behold any of them, that have not 
done me a manifest injury, in their agonizing mortal pains with- 
out pity. I also am of opinion that the creatures commonly 
called brutes possess higher qualifications, and more exalted 
ideas, than our traditional mystery-mongers are willing to allow 
them.” His ideas concerning animal psychology were thus clear- 
ly in advance of his time. 

_ The war with France, known to Americans as the French and 
Indian War, resulted in extending the British possessions in 
America as far west as the Mississippi River. Immediately a de- 
sire was expressed in England for a thorough exploration of this 
great accession of territory. Bartram writes in 1763 that this 
could not be made without great danger from the Indians, His 
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own expeditions had been very short during the hostilities, The 
late war had shown the colonists what atrocities the savages were 
capable of, and the prevailing feelings toward the red men had 
become dread and hatred. “Many years past in our most peace- 
able times,” writes Bartram, “far beyond the mountains, as I was 
walking in a path with an Indian guide, hired for two dollars, an 
Indian man met me and pulled off my hat in a great passion, and 
chawed it all round—I suppose to show me that they would eat 
me if I came in that country again.” In two other letters he says 
that the only way to make peace with the Indians “ is to bang 
them stoutly.” The question arises whether the combative dis- 
position of the botanist thus revealed might not have been one 
of the reasons for his exclusion from the Society of Friends. 

In 1764 Bartram sends to England his Journal to Carolina and 
New River. In this year, one Young, of Pennsylvania, managed 
to gain the favor of the new king, George III, by sending him 
some American plants, and obtained sudden preferment. It was 
said that all the plants had been sent to England before—many 
of them by Bartram. The friends of our botanist, feeling that he 
was much more deserving of such favor, urged him to send some 
specimens to the king, which he does through Collinson, desiring 
that he may be given a commission for botanical exploration in 
the Floridas. April 9, 1765, Collinson writes, “ My repeated solici- 
tations have not been in vain,” and reports that the king has 
appointed Bartram his botanist for the Floridas, with a salary 
of fifty pounds a year. This appointment continued till the 
death of the botanist, twelve years after. Bartram accordingly 
made an expedition in the South the next fall. He was then 
sixty-six years old; and, although his eagerness for exploring 
was undiminished, he felt the need of a companion on this trip, 
and got William to go with him, the latter closing out his not 
very successful business at Cape Fear in order todo so. In his 
sketch of his father, William states that he had been ordered to 
search for the sources of the river San Juan (St. John’s), and that 
he ascended the river its whole length, nearly four hundred miles, 
by one bank, and descended by the other. He explored and made 
a survey of both the main stream and its branches and connected 
lakes, and made a draught showing widths, depths, and distances. 
He also noted the lay of the land, quality of the soil, the vege- 
table and animal productions, etc. His report was approved by 
the governor of the province, and was sent to the Board of Trade 
and Plantations in England, by which it was ordered published 
“for the benefit of the new colony.” Bartram collected a fine lot 
of plants, fossils, and other curiosities on this trip, which were 
forwarded to the king, who was reported to be much pleased 
with them. His journal is still extant, in a volume with an Ac- 
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count of East Florida, by William Stork, published in England. 
It is evident from this production that the botanist was nota 
ready writer. His observations are minute and sagacious, and 
his language is simple, but his sentences are loosely strung out, 
and the record is the barest statement of facts. His Journal to 
the Five Nations, however, is much more readable. 

William seems to have been much taken with Florida, and 
accordingly his father helped to establish him as an indigo- 
planter on the St. John’s River. After about a year of disas- 
trous experience he returned to his father’s home and went to 
work on a farm in the vicinity. Collinson had been watching 
for an opening for William in England, but so far nothing had 
come of it. The next year he writes that the Duchess of Portland, 
a “great virtuoso in shells and all marine productions,” had just 
dined at his house, and, having seen William’s drawings,” she de- 
sires to bestow twenty guineas on his performances for a trial.” 
The kind of objects she wants drawn are told. The same month, 
July 18, 1768, Collinson writes to William that he had also secured 
an order from Dr. Fothergill for drawings of shells, turtles, terra- 
pin, etc. This was probably the last letter of Collinson to the 
Bartrams, as he died on the 11th of the following month. Dur- 
ing his long friendship with John Bartram the two men had 
never seen each other. 

William now began to send drawings and descriptions to Dr. 
Fothergill from time to time. In 1772 he began explorations in 
the Floridas, Carolina, and Georgia, the expense of which for 
nearly five years was borne by Dr. Fothergill, and to him William’s 
collections and drawings were turned over. William made many 
contributions to the natural history of the country through which 
he traveled, and in 1791 published his Travels through North and 
South Carolina, Georgia, East and West Florida, together with 
an account of the Creek, Cherokee, Choctaw, and other tribes of 
Indians which he visited. His attitude toward the red men is much 
more favorable than that of his father. The volume contains 
many engravings of plants and birds from the author’s own draw- 
ings. Of this book Coleridge said: “The latest book of travels 
I know written in the spirit of the old travelers is Bartram’s 
account of his tour in the Floridas. It is a work of high merit 
every way.” 

Among the influential friends of the elder Bartram was Benja- 
min Franklin. While in England Franklin writes to him and 
sends him seeds of garden vegetables at various times; and when 
the Revolution had stopped his sending seeds to England, Franklin 
offers to sell them for him in France. 

Among the testimonials to his botanical achievements that 
Bartram received was a gold medal, weighing 487 grains, from 
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a society in Edinburgh, founded in 1764, for obtaining seeds of 
useful trees and shrubs from other countries. This medal is in- 
scribed, “To Mr. John Bartram, from a Society of Gentlemen at 
Edinburgh, 1772”; and on the reverse, “ MERENTI,” in a wreath, 
The medal is figured in Darlington’s Memorials, and when that 
book was published was in the possession of a Mrs. Jones, a de- 
scendant of the botanist. April 26, 1769, the Royal Academy of 
Sciences, of Stockholm, on the proposal of Prof. Bergius, elected 
Bartram to membership. Another honor that he received from 
the same country was a letter from Queen Ulrica, and with this 
may be mentioned the opinion passed upon him by Linnzeus, who 
called Bartram the greatest natural botanist in the world. Bar- 
tram was one of the original members of the American Philo- 
sophical Society, and contributed many papers to its Trans- 
actions. 

The closing years of John Bartram’s life were the opening years 
of the Revolution. He was living when independence was declared 
in the neighboring city of Philadelphia, but died the following 
year, September 22, 1777, at the age of seventy-eight. A grand- 
daughter, who remembered him distinctly, has stated that he was 
exceedingly agitated by the approach of the British army after 
the battle of Brandywine, and that his days were probably short- 
ened in consequence. The royal troops had been ravaging the 
country, and he was apprehensive lest they should lay waste his 
darling garden. 

His son William describes him as “aman of modest and gentle 
manners, frank, cheerful, and of great good nature; a lover of 
justice, truth, and charity. . . . During the whole course of his 
life there was not a single instance of his engaging in a litigious 
contest with any of his neighborsorothers. He zealously testified 
against slavery, and, that his philanthropic precepts on this sub- 
ject might have their due weight and force, he gave liberty to a 
most valuable male slave, then in the prime of his life, who had 
been bred up in the family almost from infancy.” He was of an 
active temperament, and often expressed the wish that he might 
not live to be helpless. This desire was gratified, for he died after 
only a short illness. 

No picture of him is known to exist. In regard to his physical 
appearance William states: “His stature was rather above the 
middle size,and upright. His visage was long, and his counte- 
nance expressive of a degree of dignity with a happy mixture of 
animation and sensibility.” Concerning Bartram’s ability as a 
naturalist there are enthusiastic opinions extant in letters by 
Franklin, Collinson, Colden, and others well qualified to judge. 

William Bartram, after the death of his father, continued in 
the pursuit of natural history. The Botanic Garden was inher- 
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ited by his brother John, who took William into a partnership 
which lasted many years. After this arrangement terminated, 
William continued to assist his brother till the death of the latter, 
in 1812. The garden then descended to John’s daughter Anne, the 
wife of Colonel Robert Carr, in whose family William resided 
from that time until his death. He was never married. In 1782 
William Bartram was elected Professor of Botany in the Univer- 
sity of Pennsylvania, but declined the position on account of ill 
health. He became a member of the American Philosophical 
Society in 1786, and was elected to other learned societies in both 
Europe and America. He was an ingenious mechanic, and, as 
before intimated, was skillful in drawing and painting. Most of 
the illustrations in Prof. Barton’s Elements of Botany were from 
his drawings. His botanical labors brought to light many inter- 
esting plants not previously known. But this was not his only 
field. He made the most complete and correct list of American 
birds before Wilson’s Ornithology, and, in fact, his encouragement 
and assistance were largely instrumental in making that work 
possible. Among William Bartram’s scientific correspondents 
were the Rev. Henry Muhlenberg and F. A. Michaux, to whom he 
furnished seeds. A manuscript diary of William Bartram, pre- 
sented to the Academy of‘Natural Sciences of Philadelphia in 1885, 
by Mr. Thomas Meehan, is rich in ornithological and botanical 
notes, and contains also weather notes and records of personal ex- 
periences which are of great interest. His death occurred sud- 
denly from the rupture of a blood-vessel in the lungs, July 22, 
1823, in the eighty-fifth year of hisage. Besides his Travels, Will- 
iam Bartram was the author of Anecdotes of a Crow, and Descrip- 
tion of Certhia. In 1789 he wrote Observations on the Creek 
and Cherokee Indians, which was published in 1851,in the Trans- 
actions of the American Ethnological Society, Vol. III. 

In the old stone-house the great fireplace has been filled up, 
but few other changes have been made. The building is full of 
curious turns and cubby-holes. Connected with a cupboard in 
the sitting-room is a recess running behind the chimney, which 
furnished a safe depository in winter for specimens that frost 
could injure. Back of the sitting-room, in the wing of the build- 
ing, is an apartment with large windows looking toward the 
south which was the botanist’s conservatory. Here were reared 
such plants as could not stand a Pennsylvania winter—gathered 
in Florida or the Carolinas, or sent from Europe. In the grounds 
close to the river is a great imbedded rock, hewn flat, in which is 
cut a wide, deep groove. This is the nether stone of John Bar- 
tram’s cider-mill. The Botanic Garden remained in the posses- 
sion of Colonel Carr till about 1850, when it became the property 
of Mr. A. M. Eastwick. This gentleman had derived much pleas- 
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ure from visiting the garden as a boy, and was resolved to pre- 
serve it without the sacrifice of a tree or a shrub. In 1853 a 
Handbook of Ornamental Trees, by Mr. Thomas Meehan, was 
published, the main purpose of which, as stated in its preface, 
was to describe the trees then in the Bartram garden. After Mr. 
Eastwick’s death, the fate of the garden was for some time dubi- 
ous. His executors saw no duty but to get as much money out 
of the estate as possible. About 1880 Prof. C. 8. Sargent, of 
Harvard University, obtained the promise of a private subscrip- 
tion to buy the old garden, and a price was agreed upon, but the 
executors withdrew from the agreement. In 1882 Mr. Thomas 
Meehan became a member of the Common Councils of Philadel- 
phia and at once introduced a scheme for small parks for the 
city, in which the Bartram place was included. Repeated re- 
elections enabled him to follow the matter up, and finally, in the 
spring of 1891, the city took ‘possession of the property, and put a 
superintendent in charge of it. The great gale of September, 1875, 
and some fifteen years of neglect had had their effect among the 
trees, but many planted by the botanist’s own hands yet remain. 
It should be a source of gratification to all cultivators of science 
that this relic of the beginnings of botany in America is now as- 
sured of preservation. 








Me. W. W. Rooxsttt was credibly assured during his travels in Thibet that 
wild men were to be found in the eastern part of that country. His informant, a 
Mongol who had accompanied a Chinese trader in quest of rhubarb, described 
these savages as covered witlr long hair, standing erect, and making tracks like 
men. The author is of the opinion that they were nothing but bears; but he 
acknowledges that intelligent and educated Chinese, well acquainted with the 
appearance and habits of bears, believe that primitive savages are to be found 
in the Thibetan mountains; and he himself speaks of a forest fire in the Horpa 
country having driven out of the woods a number of hairy wild men, clad in skins 
and speaking an incomprehensible language. The Indian traveler Kishen Singh 
and Lieutenant Kreitner testify to the existence of wild men in those parts, and 
the former minutely describes them and their habits. It is curious, too, the 
Atheneum remarks, that the habitat of the wild man, whose progenitors may 
easily have relapsed into savagery, owing to the exceptional sterility and inaccessi- 
bility of northern Thibet and its adjacent deserts, should be the same as that of 
the wild camel and the wild horse, which there is good reason to believe are the 
prototypes of the domesticated varieties. 


Mr. E. H. Maw says that the little island of Chowry has for generations en- 
joyed the monopoly of pottery manufacture in the Nicobars. The work of pre- 
paring the clay and of molding and firing the finished vessel devolves on the 
female members of the community. The inhabitants of the island seem to guard 
their art jealously, and the value of trade-marks is recognized. No vessels are 
made especially by the Nicobarese for funeral purposes, but cooking-pots are 
among the personal and household articles that are laid on a grave after an inter- 
ment, The people have no knowledge of anything like the potter’s wheel. 








THE WAYS OF BEES. 


Editor Popular Science Monthly : 
EAR SIR: I have read Prof. E. P. 
Evans’s article, on Progress in Lower 
Animals, in your December number, and it 
seems to me that some of the statements 
found therein call for the attention of a 
practical apiarist. 

If all of them have no more foundation 
in fact than have those relating to bees, 
they furnish a very flimsy support upon 
which to found any kind of an argument. 

I am well aware that there is a good 
deal of nonsense written in the name of sci- 
ence; but Ido not remember having seen 
80 many misrepresentations of facts, in the 
same length of space, in any article I ever 
read. 

The professor says: “Beehives which 
suffer from overproduction rear a queen and 
send forth with her a swarm of emigrants to 

ize, and the relations of the mother- 
hive to her colonies are known ” (by whom ?) 
“to be much closer and more cordial than 
those which she sustains to apian commu- 
nities with which she has no genetic connec- 
tion. Here the ties of kinship are as strongly 
and clearly recognized as they are between 

eous tribes of men.” 

It is true that bees rear queens and 
swarm, but they do not rear a queen to send 
forth with a “swarm of emigrants”; for 
the young queen is not out of her cell until 
the old queen, her mother, is out of the 
hive and gone with the new colony. The 
“ties of kinship” are such that, should the 
young queen issue from her cell before the 
old one leaves the hive, she would usually 
receive a fatal sting from her mother, not- 
withstanding her “genetic connection,” 
whatever that may mean. And the first 
young queen that gains her liberty is apt to 
treat her younger sisters in the same way, 
even before they have issued from their 


That the swarm after it has become set- 
tled in its new home recognizes in any way 
the relationship it bears to the old colony is 
utterly absurd, and, as every practical apia- 
rist knows, has no foundation in fact. 

The “ ties of kinship ” are not as “ clear- 
ly recognized as they are between consan- 
guineous tribes of men.” Nay, the very op- 
posite is truce. They are not recognized at 
all after the swarm has become distinct and 
separate from the colony remaining in the 
hive, which is composed of the young bees 
with the young queen. 

We are again told, “ Bees readily sub- 
stitute oatmeal for pollen, if they can get 
it.” Bees can be taught to take rye-meal as 
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a substitute for pollen when they can not ge 
pollen, but neither Prof. Evans nor any one 
else ever saw a colony of bees that would 
take “oatmeal” in preferente to pollen. In 
fact, they will not take rye-meal at all, if 
they can get pollen. 

However, the above quotations are not 
so bad as they might be, for they are harm- 
less—that is, it will do no more injury for 
the people to receive them as true than it 
would for them to receive any other inno- 
cent absurdity in the name of science. Had 
it not been for the statement which follows, 
I should not have felt called upon to point 
out these mistakes of the professor. But, 
in further support of his argument, he tells 
his readers that “ apiarists now provide their 
hives with artificial combs for the storage of 
honey, and the bees seem glad to be relieved 
from making cells, as their predecessors 
had done.” Apiarists do not “ provide 
their hives with artificial combs,” but they 
do sometimes fill the frames of their hives 
with comb foundation; but this is the real 
stuff—beeswax—in thin shcets with an im- 
print corresponding to the cells. This is 
not “artificial comb,” and the bees are not 
“relieved from making cells.” They have 
the cells to build, the same as they do when 
they secrete the wax in their own bodies, 
out of which the combs are formed. The 
modern apiarist furnishes the wax, and 
saves the time and labor of the bees that 
would be required to secrete it ; but nothing 
but wax will do, and some colony of bees 
had to secrete that wax. It can not be 
made by any “ artificial ” process. 

I bardly think that there is any evidence 
that the bees are “glad” to get this wax. 
We only know that they will use it. 

Some years ago Prof. Wiley wrote what 
he afterward called a “ scientific pleasantry ” 
for The Popular Science Monthly, if I am 
correct, in which he described how “ arti- 
ficial comb” was made and filled with imi- 
tation honey, and declared that an expert 
could not distinguish it from the genuine 
stuff. He thus gave currency to what has 
become known among apiarists as the 
“Wiley lie,” of which Prof. Evans’s state- 
ment seems to be an echo. 

You have no idea, Mr. Editor, how much 
injury this little “pleasantry” has done the 
bee-keepers of thisland. For, notwithstand- 
ing the fact that Prof. Wiley has explained, 
over his own signature, that this was only a 
joke, and A. I. Root, of Medina, Ohio, has 
offered one thousand dollars fora single 
pound of the comb, which has not been forth- 
coming, yet the papers and the people go on 
repeating this slander on an honest and 
reputable industry. 

























I have no idea that Prof. Evans thought 
that he was doing any industry an injury 
when he wrote the article referred to; but 
it does seem that it is high time that people 
who write in the name of science about 
bees should inform themselves as to the 
facts, which may be obtained from any 
practical and intelligent apiarist, one or 
more of whom may be found in almost every 
community. 

Very truly, Emerson T. Apporr. 

Sr. Joszrn, Mo., December 13, 1891. 


PROFESSOR EVANS’S REPLY. 
Editor Popular Science Monthly : 

Sim: In reply to Mr. Abbott’s strictures I 
may state in general that all accounts of the 
habits of animals contained in my paper, so 
far as they are not the results of my own ob- 
servations, are based upon the very best au- 
thoritics. In my rejoinder I shall leave my 
critic in the undisturbed enjoyment of his 
consciousness of superior knowledge, and 
confine myself strictly to the points at issue. 
I was perfectly well aware, before Mr. Ab- 
bott informed me of the fact, that the old 
queen goes off with the swarm before her 
successor is permitted to come out of the 
cell, and regret that in expressing myself 
too concisely my words convey an impres- 
sion which any one who has observed bees 
or read Huber knows to be incorrect. For 
the purpose I had in view and the point I 
wished to illustrate it makes no difference 
whether the old or young queen leaves the 
hive; and, as I had this point wholly in 
mind, I did not state the minor fact as ac- 
curately as I ought to have doge. In my 
paper nothing is said of cordial relations be- 
tween the two queens; I fear Mr. Abbott is 
at ge | here in one of those “ pleasant- 
ries,” which facetious gentlemen in that 
part of the country seem to be addicted to, 
when they write about such funny creatures 
as bees. What I mentioned was the closer 
and more cordial relations observed to exist 
between bee-communities which have a ge- 
netic connection, or (as this phrase appears 
to puzzle Mr. Abbott) we will say between 
the mother-hive and its colonies. By whom 
has this been observed ? Among others by 
Lenz, “a practical apiarist,” and, what is 
more, & careful scientific observer, who kept 
bees, not merely to supply the market with 
honey, but chiefly in order to study their 
habits. The existence of such a relationship 
is recognized and referred to as a fact by no 


less an authority than Prof. Wilhelm Wundt, | 


who even suggests that the mother-hive and 
its colonies may form a sort of federation. 
It is somewhat arrogant, even in a practical 
apiarist, to denounce any statement as “ ut- 
terly absurd,” and to declare that it “has no 
foundation in fact,” simply because it has 
not come under his own observation. I did 
not assert that bees “ take oatmeal in prefer. 
ence to pollen,” but that they “ readily sub- 
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stitute oatmeal for pollen ;” and, in remark- 
ing that they are “glad” to be relieved of 
the extra labor imposed upon former gen- 
erations of bees, I reasoned perhaps rather 
recklessly from human analogy, and im- 
agined them feeling as men would do under 
the same circumstances. Mr. Abbott insists 
upon it that they are sorry; if so, I am sin- 
cerely sorry for them, and would fain think 
of them as glad; but the practical apiarist 
is inexorable, and I must console myself with 
the reflection that we really know nothing of 
the state of their minds. Mr. Abbott says 
it is rye-meal; a German Bi i says 
oatmeal (Hafermehl). So far as my argu- 
ment is concerned, it may be rye or oats, or 
“ it may chance of wheat or of some other 
Y 


We now come to the most serious offence, 
and indeed the only one that seems to have 
constrained Mr. Abbott to wield his pen in 
defense of a maligned and maltreated indus- 
try. I have asserted that “apiarists now 
provide their hives with artificial comb.” 
Whether Prof. Wiley is the author of this 
statement or not I do not know, but I read it 
in an American scientific journal, with a full 
description of the manner of using it, how 
by revolving movement the honey is thrown 
out of the comb, and that the bees adapt 
themselves easily to the new arrangement. 
The interesting information was quoted 1 
European journals of high standing; 
though one German paper su: rather 
maliciously as I thought, that the Yankees 
are a cunning folk, wonderfully productive 
of strange inventions, including al) sorts of 
canards. Mr. Abbott now states that Prof. 
Wiley has explained over his own signature 
that his communication was only a “ scien- 
tific pleasantry,” a euphemism for what per- 
sons endowed with a finer moral sense call 
by a shorter and harsher name. But how 
are scientists in a foreign land three thou- 
sand miles away to know that an American 
professor has written, toa local paper per- 
haps, confessing that he is a liar, and that 
henceforth no one is to believe what he 
says? As for mysclf, I must acknowledge 
that I never before heard the statement con- 
tradicted, and I fully share Mr. Abbott's in- 
dicnation against Prof. Wiley for deliber- 
ately fabricating and disseminating such a 
falsehood. A man 80 larly disposed 
and ethically slack-twisted should stop writ- 
ing on scientific subjects and devote his tal- 
ents as a professional “funny man” to the 
comical column of a country newspaper. 

How artificial comb, if it could be fabri- 
cated and the bees should store it, would do 
injury to the bee-industry, I am at a loss to 
understand. In Switzerland, where honey is 
found on the breakfast-table in every inn, at 
least three fourths of it is artificial honey; 
and one proprietor of a large hotel recently 
admitted that he did not have a jar of real 
honey in the house. Real honey in an arti- 
ficial comb is certainly preferable to manu- 
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factured honey that has never been in any 
kind of comb, but is sold in pots. Under 
the circumstances it seems to be rather 
gratuitous indignation to resent such a state- 
ment as a “slander on an honest and repu- 
table industry.” 

All specialists are exceedingly sensitive 
to whatever touches their hobiy, and unwill- 
ing to admit that they do not know all that 
is known about it. A few weeks ago a 
young archeologist called on a distinguished 
professor of classical archeology in a Ger- 
man university and stated that he was about 
to publish a work on a certain kind of Gre- 
cian vase. “There are no such vases,” re- 
torted the old professor. “But I have 
quite a collection of them which I have 
— excavated,” urged the young man. 
“ They are all falsifications,” was the terse 
and decisive answer. The simple fact was, 
that the old professor had never seen any 
vases of this sort. Rearing bees is not only 
a useful business, but also a fascinating 
study. If carried on as a specialty it suffers 
from the vice of all hobbies ; even the prac- 
tical apiarist, who hangs around hives all 
his life, is apt to have “a bee in his bonnet.” 

Yours, etc., E. P. Evans. 





REMARKABLE GLACIAL GROOVINGS. 
Editor Popular Science Monthly : 

Sir: Several references to the fine d 
glacial groovings in the rocks at Kelley’s Is!- 
and, Ohio, have appeared in The Popular 
Science Monthly, and there also appear men- 
tions of the commendable efforts of scien- 
tifically inclined gentlemen to purchase the 
land and dedicate it to public uses and pres- 
ervation. 

There are other places where the same 
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action should be had, among them the v- 
ings at Watertown, N. Y., sonia gene 
seen where an ancient glacial stream crosses 
Black River. The writer has crossed the 
continent four times upon different routes, 
and observed many places where glaciation 
has done its work, but in no place has he 
observed more unique and characteristic 
groovings than at Watertown. Lying in one 
of these grooves, several feet deep, may be 
seen immense bowlders weighing fifty tons 
or more, just where a glacier stranded and 
dropped its burden, showing as plainly how 
the grooving has been done as a plow stand- 
ing in the furrow where some plowman had 
left it would tell its story. 

The field notes of the Geological Survey 
of New York suggest that the river at some 
time has deserted its channel and eroded a 
new one from Watertown to Black River 
Bay, but this is not the case; the present 
channel is undoubtedly the original. At the 
date of the survey, glaciation and its work 
had not been much studied; the geologist 
mistook glacial erosion for earlier river ero- 
sion. 

Another interesting point is the fact that 
the present river has eroded its channel some 
three feet deeper since the glacial era in the 
hard, heavy-bedded, and sometimes flinty 
bird’s-eye limestone. 

The glacial groovings at Kelley’s Island 
and at Watertown may both be referred to 
the Adirondack Glacial period, belonging to 
the same age and agencies. The St. Law- 
rence River was then blocked with ice, and 
turned back upon itself, emptying its floods 
into the Ohio River. 

Visitors may find these groovings both 
above and below the railroad bridge of the 
Cape Vincent track. D. 8. Marvin. 
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THE ATTACK ON INTELLECTUAL 
LIBERTY IN GERMANY. 

THING which most certainly no 

one not supernaturally illuminated 
would have predicted has come to pass 
in Germany. A young man of thirty, 
who considers himself at once the father 
and the master of the German people, 
has intimated his good pleasure that 
every child in the German Empire shall 
have a theological education. It mat- 
ters not what the parents of the chil- 
dren think; it matters not what the 
great body of the teachers think: his 
Majesty has made up his very mature 








mind, and all other minds must bow will- 
ingly or unwillingly to his decision. It 
is quite possible that, before the words 
we are now writing can appear in print, 
the imperial dictator may have seen the 
error of his ways, and may have con- 
cluded not to try the patience and self- 
respect of his subjects too far: none the 
less will it remain a notable fact that the 
possibility of fettering the German in- 
tellect in the most arbitrary manner 
should have occurred to a ruler of the 
German people in the very last years of 
the nineteenth century. We can not 
but argue ill for the future of a man 

















possessed of such overweening self-con- 
fidence. The ancient Greeks looked 
upon a character of this kind as proba- 
bly predestined by the gods to a tragic 
end; and the experience of mankind 
has, on the whole, tended to show that 
their presentiment in such cases was not 
without foundation. Oourage we ad- 
mire, fidelity to principle we admire, 
resolute statesmanship we admire; but 
the determination of one man to impose 
his will upon a nation resembles mad- 
ness rather than the exercise of any 
noble quality. It is hard for us in Amer- 
ica to conceive how such a dream could 
have entered the head of any presuma- 
bly sane man. 

It is worth while, perhaps, to take 
this opportunity of asking the question 
why it is thought so very necessary 
to make special provision by law for 
the teaching of theological doctrines. 
The question is just as pertinent in this 
country asin any other; for there are 
many here who think such provision 
should be made, and who, if they could 
command a majority of votes for the 
purpose, would quickly make it. Only 
one answer can be given, and that is 
that the feeling of the promoters of 
such legislation is, that unless the doc- 
trines in which they are interested are 
arbitrarily and compulsorily taught, 
they will have no chance of obtaining 
a lodgment in the minds of the rising 
generation. Faith in the home asa cen- 
ter of religious teaching seems to have 
almost wholly died out, and faith in the 
Ohurch to be nearly as low; consequent- 
ly the state is asked to step in and take 
up the task of inculcating the cardinal 
doctrines of Christian theology. As we 
pointed out last month, however, the 
inability of the state to do anything of 
the kind is an accepted conclusion with 
nearly all intelligent observers of the 
events of the time. What we may now 
further point out is that, were the state 
to attempt it, its success would mean 
before long the intellectual and even 
religious atrophy of the nation. Im- 
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agine for one moment the success of 
Emperor William’s attempt. In twenty 
or thirty years the great bulk of the 
adult population would have gone 
through the official theological mill. 
All intellects would have been bowed 
to the official explanation—unanswera- 
ble because official—of the being and 
attributes of God. All would have 
bowed to the official proofs of the im- 
mortality of the sonl.. All would have 
accepted the official indorsement of 
ecclesiastical miracles, and the official 
interpretation of church history. All 
would have adjusted themselves to the 
principal historic creeds. No doubt 
some would have been brought up as 
Protestants, and some as Catholics; but 
as in each case the teaching was official, 
the effect would probably be to create a 
kind of imbecile readiness to admit as 
equally true the most contradictory posi- 
tions. It is impossible, we maintain, for 
any person capable of reflection not to 
see that such a system of education 
would mean the death of all personal 
interest in, or apprehension of, the truths 
or doctrines inculcated. The being of 
God can not be proved in the same man- 
ner as the laws of chemistry; the latter 
admit of demonstrative proof, nobody 
asks for more than demonstration, and 
so long as demonstration is reached no 
one objects to the road by which it is 
reached ; the former does not admit of 
demonstrative proof in the same sense, 
and everything depends upon the way 
in which such proofs as it does admit of 
are presented. Official teachers would, 
however, have to put forward their offi- 
cial proofs as demonstrative, and the 
effect would either be to deaden intel- 
lects or to turn out hypocrites by the 
thousand. The one and only guarantee 
for the vitality of theological beliefs is 
perfect freedom on the part of those 
who teach them and equal freedom on 
the part of those who learn them. Give 
to the individual intellect an infinite 
outlook upon the great problems of ex- 
istence, and a reverential acceptance of 
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the cardinal principles of religion may 
well be evoked; but insist that definite 
answers must be found to these trans- 
scendent questions, and that there is 
just one authorized way of arriving at 
such answers, and you provoke revolt, 
The only result, therefore, of Emperor 
William’s scheme, could it be realized, 
would be to fill the German fatherland 
with intellectual stagnation, formalism, 
and hypocrisy. Such, too, would be the 
effect here if the faint-bearts of the reli- 
gious world could have their way. They 
would intrust the inculcation of reli- 
gious truths to the public-school teach- 
ers, and would place religion on a par 
with geography, with this difference in 
favor of geography that it could prove all 
its statements by irrefragable evidence, 
while religion, though taught with an 
equal air of authority, could not in any 
similar manner prove its statements. 
Truly, the friends of a cause are often 
its greatest enemies, while those who 
get the credit of being its enemies are 
often its truest friends. 

That the American people will not 
hand over their religion to the state to 
be sterilized in the public schools is now 
a matter of certainty, and it will be a 
very bad sign if anything of this kind 
happens in Germany. We can imagine 
a cynical enemy of all religion aiding 
and abetting the emperor’s scheme, in 
the confident expectation that it would 
do more in ten years to extinguish vital 
religion in the German Empire than 
all the attacks of all the freethink- 
ers could do in a century. We could 
imagine, too, that people with whom re- 
ligion was a mere fashion or social 
badge might favor it as tending to at- 
tach a stigma to independent thought; 
but we can not imagine sincerely and 
intelligently religious people lending it 
any countenance. Ifthe religious clauses 
of the present German education bill 
become law, it will be a clear sign that, 
to all intents and purposes, religion is 
dead in Germany. 
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SAFEGUARDS OF HEALTH. 


Waite disease at one front of battle 
is ever yielding to the advances of medi- 
cal skill, at another it is as surely sur- 
rendering to the progress of hygiene. 
To-day the physician is asked not only 
how the sick may be healed, but how 
the well may stay well. From year to 
year investigation lengthens the list of 
diseases strictly preventable, and diph- 
theria and typhoid only linger to mark 
the neglect of well-understood precanu- 
tions. Vaccination has been so striking 
an example of what prophylaxis can do, 
that hundreds of eager experimenters 
are endeavoring to bring consumption 
and scarlet fever into the same category 
as small-pox. From maladies less seri- 
ous, but much more common, the public 
is fast learning that immunity is largely 
a question of taking care of one’s gen- 
eral health and vigor. Seeds of disease 
which find a foothold in an enfeebled 
frame are either repelled by a sound 
and hearty constitution or harmlessly 
digested by it. To maintain this happy 
condition wholesome food, abundant, ex- 
ercise, personal cleanliness, temperance 
in all things, and the avoidance of worry 
are indispensable. 

There are a good many people who 
know their lung-tissues to be delicate, 
or their heart-action to be irregular, of 
who suffer from some other constitu- 
tional weakness. Among this class the 
custom is gradually spreading of con- 
sulting a physician, not when acute diffi- 
culty has arisen, but as soon as the in- 
firmity is detected, and periodically there- 
after. Not seldom health is maintained 
in this way and life lengthened, for it is 
in their early stages of development 
that many diseases, especially the ob- 
scure derangements of the nervous sys- 
tem, can be most successfully treated. 
Perhaps it is the daily glass of spirits, 
or the weekly supper party, which the © 
physician interdicts. Quite as often it 
is the allurement of the stock exchange 
or the card-table which he has to pro- 

















hibit. Whatever his advice, it has in- 
calculably more value in preventing a 
crisis than in dealing with it after it has 
come to pass. Just as the best services 
of the lawyer are not in advocacy so 
much as in steering his client clear of 
the courts, so the doctor finds his 
worthiest skill to be in keeping his 
patient free from the need of cure or 
healing. 

In the task of maintaining health- 
ful conditions, general and special, a 
science has grown up in which not only 
the physician but the architect, the sani- 
tary engineer, the purveyor of food and 
drink, the manufacturer of clothing, have 
deep interests. This great science of 
hygiene is now worthily represented in 
the University of Pennsylvania by a 
special laboratory devoted to it, which 
was formally opened on February 22d. 
It has been planned by Dr. John S. Bil- 
lings, who is its director. The means 
for carrying it on are to be credited to 
the liberality of citizens of Philadelphia. 
The laboratory contains research rooms 
for investigations upon air, water, food, 
soil, and clothing; work-shops and pho- 
tomicrographic rooms, and special ar- 
rangements for demonstrating the prin- 
ciples and practice of heating and ven- 
tilation, and of house drainage. In 
addition there are ample laboratories for 
chemical and bacteriologieal research. 
The course of instruction embraces the 
whole range of sanitary science—the 
disposal of refuse, the management of 
contagious diseases, the offensive and 
dangerous trades, methods of vital sta- 
tistics, and sanitary jurisprudence. In 
directing this.important work Dr. Bil- 
lings is assisted by Dr. A. O. Abbott, 
recently Assistant in Bacteriology and 
Hygiene at Johns Hopkins Univer- 
sity. 

All honor to the men and women 
* who have made this noble gift to their 
kind! It will mean joy and life to 


many thousands who else were doomed 
to hopeless suffering and premature 
death. 
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BOG Y-HUNTING. 

Tse British mind seems prone to 
conjure up terrors. The proposed tun- 
nel under the Strait of Dover, whose 
importance to English commerce would 
probably equal that of all the docks of 
London, is made impossible by the af- 
frighted query, What if the French 
should send an invading army against us 
under the sea? A display of this ludi- 
crous apprehensiveness, of more special 
interest to cultivators of science, was 
given by The Spectator in an article on 
the celebration of Prof. Virchow’s seven- 
tieth birthday. Is such public homage 
as Prof. Virchow received on this occa- 
sion, The Spectator asks, “‘ good for sci- 
ence or good for the world in gener- 
al?” Its fear is that unworthy persons 
will be drawn into the pursuit of science 
for the sake of the applause to be won 
therein, and it therefore looks askance 
at the dawning tendency to bestow mer- 
ited praise upon the achievements of 
scientific men. The Spectator’s ideal 
man of science—devoted to knowledge 
for its own sake, or rather for his own 
gratification, and wholly indifferent to 
the good opinion of others—is a rare 
and regretable phenomenon. The real 
man of science is a human being having 
the same warm sympathy with his fel- 
low-men and the same need of their 
sympathy and appreciation that is found 
in the normally constituted man of any 
other calling. Shall a due measure of 
public esteem be denied to these men 
lest a few undeserving persons may try 
to share it? The services of scientif- 
ic investigators have too long been re- 
paid with proscription or neglect. Men 
whose occupation is the pursuit of truth 
know full well what justice is; and, if 
they are made to feel the smart of per- 
sistent injustice and the chill of unvary- 
ing loneliness, their capacity for work 
will be sure to suffer from these repress- 
ing influences. 

But The Spectator has another appre- 
hension, that rises to the dignity of a 
well-developed bogy. The aforesaid un- 
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worthy persons having been drawn into 
the pursuit of science, it apparently as- 
sumes that they would display sufficient 
ability in this field to make them very 
dangerous. Our bogy-hunter says: 

As a rule, science turns itself away from 
producing what is not useful but injurious, 
and concentrates its attention on what is likely 
to benefit mankind. It helps, of course, to 
make war inventions more effective, but no sci- 
entific man has yet persistently searched for 
means of destroying non-combatants whole- 
sale, or for sterilizing vast tracts of country as 
a lava-flood sterilizes them. If once, however, 
the tone of scientific feeling is lowered, there 
is no knowing how far the maleficent side of 
science may be developed. . . . The results 
of scientific discoveries intended to be bene- 
ficial are often, as it is, turned to very ill uses. 
What would be the result if we had hundreds 
of active brains consciously attempting to 
shape Nature’s actions to evil ends ? 


There is probably no career that is 
less likely to hold any unworthy persons 
who might be attracted to it than the 
pursuit of science. A sufficient com- 
mand of chemistry, for instance, to en- 
able a man “ actuated by worldly mo- 
tives ” to produce “an air-poison so po- 
tent as to act instantaneously over a very 
wide area” can not be acquired except 
through an amount of patient research 
that no such person would endure. The 
Spectator had better sound its warnings 
where they are more needed. Take the 
field of literature, for example. Poets 
receive and have long received a vast 
deal more of adulation than has yet 
fallen to the lot of men of science. We 
like to think of poets as persons who can 
utter none but fine and noble thoughts. 
Is there not great danger that the ambi- 
tious youth may say of poetry what The 
Spectator imagines him saying of sci- 
ence, “ Here is a field in which I can ex- 
change my brains and my assiduity 
against popularity and worldly position 
with great advantage?” Would it not 
be better to withhold all marks of public 
esteem from poets than to risk having 
the craft adulterated with “ persons pri- 
marily actuated by worldly motives”? 
Nor is this all. It is well known that 
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poetry exerts a vast influence over the 
passions of men. The oft-quoted saying, 
“T care not who makes the laws of a 
people if I may make their songs,” terse- 
ly attests this. What dreadful deeds a 
populace might be incited to “if half the 
[poets] were primarily anxious to sell 
their powers [of song] to the highest bid- 
der!” Here, indeed, is a bogy by which 
The Spectator might well be terrified. 
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Arnica anp America. By ALex. CrumMMELL. 

- "re Mass.: Willey & Co. Pp. 

Ir is difficult to finish this volume of ad- 
dresses without renewed interest in the con- 
dition and future of the African people. 
The author has not only studied the needs 
of the freedman in America, but through a 
residence of twenty years on the western 
coast of Africa has made himself acquainted 
with the Liberian colonists and many native 
negro tribes, and can differentiate the natu- 
ral characteristics of his race from those 
acquired in years of bondage. He allows 
no rancor against those who have been its 
oppressors to obscure his judgment, and 
writes of slaveholders that they, “like all 
other sorts of men, were divided into two 
classes—the good and the bad.” 

Far worse than any present political in- 
justice is the terrible inheritance of two 
hundred years of moral and intellectual deg- 
radation. To counteract this, an uplifting 
of character and industrial training are 
needed. The educational and material prog- 
ress since emancipation disproves any idea 
of retrogression. According to the census 
of 1880, the colored population was assessed 
for over $91,000,000 of taxable property, 
and nearly 16,000 school-teachers were 
credited to them. 

The race problem can not be settled by 
amalgamation nor by absorption. It is not 


a social question, but one of civil and politi- 
cal equality. Unless this is conferred upon 
the negro, the democratic idea is a failure. - 
The trend of national affairs, however, is to- 
ward a fuller realization of justice, and the 
dwelling together of various races in amity. 

Several papers treat of the condition of 

















the negro in America; others relate to the 
interests of Liberia; the Congo State; the 
aims of education and the lives of noted 
leaders. All are well thought out, and can 
not fail to be helpful to the people for 
whom they were written. 


Essays upon Hereprry anp Kinprep Biro- 
LogicaL Prostews By Aveust WElts- 
mann. Vol. I. New York: Macmillan & 
Co. Pp. 471. Price, $2. 

Tue three great names in the history of 
biologic evolution are those of Lamarck, 
Darwin, and Weismann. The first edition 
of this work, which was soon exhausted, ap- 
peared as a single volume, and at a much 
higher price. The present volume is more 
desirable, as one gets with it a list of refer- 
ences to the numerous discussions that its 
appearance immediately evoked, and which 
has continued at a high tension and without 
interruption in the numbers of Nature and 
other periodicals ever since. One can un- 
derstand the cause of the intense feeling 
shown in these discussions by glancing at 
the titles of these essays which have ap- 
peared at various times since 1881: The 
Duration of Life, 1881; On Heredity, 1883 ; 
Life and Death, 1883; The Continuity 
of the Germ-plasm as the Foundation of 
a Theory of Heredity, 1885; The Signifi- 
cance of Sexual Reproduction in the The- 
ory of Natural Selection, 1886; On the 
Number of Polar Bodies and their Signifi- 
cance in Heredity, 1887; On the Supposed 
Botanical Proofs of the Transmission of Ac- 
quired Characters, 1888; and The Supposed 
Transmission of Mutilations, 1888. 

While any one of these subjects was suf- 
ficient to excite endless controversy, the last 
two essays were bound to bring on an irre- 
concilable conflict. A principle that we had 
regarded as settled, namely, that traits ac- 
quired by the individual during life could be 
transmitted to his offspring, is not only de- 
nied by Weismann, but this corner-stone of 
natural selection being knocked away, the 
edifice, to our astonishment, does not tumble, 
but remains just as steady without it. The 
author’s judicial and temperate way, his 
admission of doubt, where doubt exists, 
inspires confidence in his deductions. In 
ending his essay on the Duration of Life, he 
says: “ And so, in discussing this question of 
life and death, we come at last—as in all 
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provinces of human research—upon prob- 
lems which appear to us to be, at least for 
the present, insoluble. In fact, it is the 
quest after perfected truth, not its posses- 
sion, that falls to our lot, that gladdens us 
fills up the measure of our life, nay! hal- 
lows it.” 

In closing his essay on Life and Death 
he says: “Life is continuous, and not peri- 
odically interrupted: ever since its first 
appearance upon the earth, in the lowest 
organisms, it has continued without break ; 
the forms in which it is manifested have 
alone undergone change. Every individual 
alive to-day—even the very highest—is to be 
derived in an unbroken line from the first 
and lowest forms.” 

It is impossible within the limits of a 
brief review to make even an abstract of 
the writer’s arguments. The low price of 
the work enables every student to possess it. 
To the few remaining opponents of evolu- 
tion among thoughtful students who are un- 
familiar with the facts and details cited, 
this hot discussion between the Weismanni- 
ans and the Neo-Lamarckians must seem 
fratricidal, whereas it may be compared to 
a band of earnest travelers perfectly united 
in their efforts to reach the same goal, and, 
coming to a number of cross-roads, heated- 
ly discuss which is the right road, firmly re- 
solved to follow that when demonstrated, 
even if many have to finally retrace their 
steps in order to do so. The acrimony and 
satire which have been excited by these dis- 
cussions are in consequence of the fact that 
there is no half-way ground upon which the 
combatants can unite. It must end in abso- 
lute defeat to one or the other side. Great 
credit is due to Edward B. Poulton, Selmar 
Schénland, and Arthur E. Shipley, all accom- 
plished biologists, for their connection with 
the work as editors. 


Tae Srory or rae Hmus. By Rev. H. N. 
Hurcatnson. New York and London: 
Macmillan & Co. Pp. 357. Price, $1.50. 


Tue simple description on the title-page 
of this work—“ a book about mountains for 
general readers” — aptly characterizes the 
contents and style of the volume. The an- 
thor has written especially for those who 
enjoy mountain scenery, and has aimed to 
heighten their enjoyment by increasing their 
understanding of what they see. He has 
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not, however, put so strong an infusion of 
science into the book as to make it distaste- 
ful to those who read chiefly for pleasure. 
The first part of the book is descriptive, 
dealing with “the mountains as they are,” 
and in the latter part is told “how the 
mountains were made.” Throughout the 
volume are scattered bits of picturesque 
description quoted from enthusiastic lovers 
of mountains, illustrative anecdotes, and 
fragments of verse. The style is every 
where clear, and the language is simple, few 
terms being employed that are not in the 
vocabulary of every cultivated person. The 
text is illustrated with sixteen full-page 
pictures from photographs by W. Donkin, J. 
Valentine, and others. The Story of the 
Hills will add much to the reputation which 
the author has gained through his Autobi- 
ography of the Earth. 


Grorocicat Sxetcnes at Home anp Asroap. 
By ArcuipaLp Geixiz. New York: Mac- 
millan & Co. Pp. 332. Price, $1.50. 
Tess fourteen papers consist of popular 

accounts of geological explorations, with a 

few essays and addresses on geological sub- 

jects. Several of them have been thought 
of sufficient general interest for publication 
in the popular periodicals Good Words and 

Macmillan’s Magazine. The first of these 


sketches describes the author’s earliest geo- 
logical excursion, and contains some striking 
testimony as to how science was taught when 
Prof. Geikie was a boy. Other papers de- 
scribe excursions in Scotland, France, Nor- 
way, the Yellowstone Park, and Wyoming. 
The text is illustrated with views of many 
of the places visited, and with geological 
diagrams, 


Scuoot axp Cottece. Edited by Ray Greene 
Hotme. Monthly. Boston: Ginn & Co. 
Price, $1.50 a year. 

Tue first number of an educational maga- 
zine with the above name appeared in Janu- 
ary. It starts as a periodical of high grade, 
under the editorship of the principal of the 
high school at New Bedford, Mass., who is 
well known as an educator and a writer on 
educational topics. The opening article of 
the January number is by E. Benjamin An- 
drews, President of Brown University, on 
Some of the Next Steps forward in Educa- 
tion, and is characterized by a fullness of 
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progressive spirit. James H. Blodgett, of 
the Census Office, contributes a statistical 
paper on Secondary Education in Census 
Years. There is a descriptive article on The 
Greek Method of performing Arithmetical 
Operations, by John Tetlow, head master of 
the Girls’ High and Latin Schools, of Boston, 
which is illustrated with diagrams. B. C. 
Burt, of Ann Arbor, discusses the question 
When should the Study of Philosophy be- 
gin? There is also an editorial department, 
in which Co-operation in Entrance Exami- 
nations and Compulsory Greek in England 
are discussed; departments of News from 
Abroad, and Home News, the latter contain- 
ing statistics of college attendance in 1890- 
*91; also departments for Letters and Re- 
views, 


Srar-Lanp. By Sir Roserr Srawert Batt, 
F.R.S. New York: Cassell & Co. Pp. 
388. 

Tue Royal Institution of Great Britain 
provides at each Christmas season a course 
of juvenile lectures. In 1881, and again in 
1887, the course was given by the Royal 
Astronomer of Ireland, who has embodied 
his lectures in the present volume. The 
several lectures deal with the sun, the moon, 
the inner planets, the giant planets, comets 
and shooting-stars, stars, and to these has 
been added a chapter, with the title How to 
name the Stars, telling how to recognize the 
constellations. Since the lectures were pre- 
pared for an audience of children, their 
style is simple, though not childish, and 
many adults could get a better understand- 
ing of the outlines of astronomy from this 
little book than from more dignified treatises. 
The text is illustrated with nearly a hundred 
pictures. 


Tae Microscope aND Irs RevELations. By 
the late Witttam B. Carrenter, M. D., 
F.R.S. Seventh edition. Revised by 
W. H. Daxuinerr, F.R.S. Philadelphia: 
P. Blakiston, Son & Co. Pp. 1117. 

Tue great advances in the application of 
mathematical optics to the construction of 
microscopes since the appearance of the 
sixth edition of this cyclopedic work have 
made necessary a recasting of a large part 
of the treatise. The editor states in the 
preface, somewhat paradoxically, that the 
first five chapters of the last edition are rep- 
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tesented in this one by seven chapters, two 
of which “are on subjects not tveated in 
any former edition.” In the second chap- 
ter, on the Principles and Theory of Vision 
with the Compound Microscope, the results 
of the past twenty years’ labors of Dr. Abbe, 
of Jena, have been summarized in a manner 
that has received Dr. Abbe’s hearty com- 
mendation. In treating many of the other 
topics Dr. Dallinger has had the aid of emi- 
nent specialists. The beok is increased by 
two hundred and fifty pages over the size of 
the last edition. Great pains have becn 
taken to bring the text up to the most recent 
knowledge of experts, and the illustrations 
have been increased by the addition of nine- 
teen new plates, many being colored, and 
three hundred woodcuts, making the whole 
number over eight hundred. 


Tue Psospnates or America. By Francis 
Wyatt. New York: The Scientific Pub- 
lishing Company. Pp. 187. Price, $4. 
THe best evidence of the usefulness of 

this book is that a second edition was re- 
quired within a week from the publication 
of the first. After setting forth the value 
of phosphates in producing fertility of soils, 
the author describes in successive chapters 
the deposits of phosphates and the modes of 
mining them employed in Canada, South 
Carolina, and Florida. Lists of companies 
engaged in phosphate-mining, with their 
capitalization, are given, also the expenses 
of working, the equipment required, and the 
selling prices of the products, These chap- 
ters are illustrated with many views of mines, 
drying-sheds, and machinery for handling 
and treating the ores. The manufacture of 
sulphuric acid is then described, after which 
the making of superphosphates is treated, 
and a final chapter contains methods of an- 
alysis of the materials and products of these 
manufactures. The author states that the 
volume embodies many facts, figures, and 
suggestions resulting from long observation 
and an extremely varied practical experience, 
and he trusts that it will prove highly profit- 
able to all classes of persons interested in 
the production, manufacture, sale, and con- 
sumption of commercial fertilizers. He has 
aimed to couch the information in common 
language, avoiding, as far as possible, chemi- 
cal formulas and technical terms, 
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The first volume of a monograph on The 
Tannins has been published by Prof. Henry 
Trimble (Lippincott, $2). It contains chap- 
ters on the discovery, general characters, 
and the detection and estimation of tannins, 
followed by a detailed treatment of gallo- 
tannic acid. An index of authors, an index, 
or more properly a chronological table, of 
the literature of tannin, and a gencral index 
to the volume, are appended. 

The Experiments arranged for Students 
in General Chemistry, by Profs. Edgar F. 
Smith and Harry F. Keller (Blakiston), has 
reached a second and enlarged edition. It 
is adapted to beginners, and is not intended 
to displace the instructor, but rather to as- 
sist him. References are made to Richter’s 
Inorganic Chemistry, but any other svit- 
able book may be used instead. Thirty- 
seven diagrams of apparatus are given, and 
questions and problems are interspersed 
throughout the directions for experiments. 
The volume is interleaved with blank leaves 
for notes. 

Radical Wrongs in the Precepts and Prac- 
tices of Civilized Man, by J. Wilson (the author, 
Newark, N. J., $1), is devoted to condemning 
practices of modern social life that, in the 
opinion of the author, are wrong. Mr. Wilson 
denounces war, cruelty to animals, capital 
punishment, private ownership of land, tak- 
ing payment for the use of money, dis- 
posing of property by will, etc., with equal 
emphasis. 

The second volume of the exposition of 
the Hermetie Philosophy, by an cditor who 
signs himself in an enigma (Styx, of the “ H. 
B. of L.”), is published by the J. B. Lippin- 
cott Company, Philadelphia ($1). The work 
as a whole includes lessons, gencral dis- 
courses, and explications of “fragments” 
from the schools of Egypt, Chaldea, Greece, 
Italy, Scandinavia, etc., designed for students 
of the Hermetic, Pythagorean, and Platonic 
sciences, and Western occultism. The pres- 
ent volume contains the second lesson on the 
Principles and Elements of Things, and a 
discourse from Porphyry on Auxiliaries to 
the Perception of Intelligible Nature. The 
introduction comprises a notice of Sanchonia- 
thon, the ancient Pheenician philosopher and 
historian, and the text of the fragment of 
his Cosmogony and Theogony which has 
been preserved by Eusebius; and the dis- 
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course by Porphyry is preceded by a notice 
of that writer. 

Mr. Andrew J. Rickoff, in preparing the 
First Lessons in Arithmetic (American Book 
Company, price, 36 cents), has endeavored 
to promote clear, accurate, and thorough 
work in the four fundamental rules and the 
training of the judgment in the proper ap- 
plication of those powers. It is divided 
into three parts, of which the first is de- 
voted to exerciscs—each number being stud- 
ied in all combinations—in numbers not 
greater than ten. All the processes are 
graphically illustrated with diagrams ar- 
ranged so as to resemble the dots on domi- 
nocs. Part II deals with units and tens, 
with the graphic method continued. After 
the study of the number fifty, equal parts— 
halves, fourths, and eighths—are considered. 
Familiar measures are introduced. In Part 
III the treatment of numbers up to one 
hundred is completed, the pupil is carried 
through the four fundamental rules in the 
higher orders, and is familiarized with their 
application to simple business transactions. 
No abstract reasoning or intricate problems 
are introduced. Training to reckon rapidly 
and accurately is mainly sought, and the 
book is intended to systematize and facilitate 
rather than to supersede oral instruction. 

A useful manual of Cookery for the Dia- 
belie has been prepared by W. H. and Mrs. 
Poole, and is published by Longmans, Green 
& Co. (price, $1). In explanation of its 
purpose Dr. F. W. Pavy says, in a preface 
which he has written for it, that it is neces- 
sary to frame the dietary in diabetes so as 
to exclude as far as practicable certain prin- 
eiples of food which enter considerably into 
the dietary of ordinary persons. The basis 
or material part of a dish placed upon the 
table may be permissible, but accessories in- 
troduced in the cooking of it may render it 
objectionable. Diabetics are often in this 
way deprived of many of the properties 
which render food palatable and attractive, 
and reduced to a monotony of a few dishes 
of the plainest character. Mr. and Mrs. 
Poole seek to relieve them from this incon- 
venience by furnishing them with recipes 
by which their food may be given pleasant 
seasoning and at the same time harmless to 
them, and its variety may be increased. 

The distinctive features of the Inductive 
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Latin Primer (American Book Company) of 
William R. Harper and Isaac B. Burgess are 
that the lessons are shorter than those of 
the Inductive Method of the same authors; 
formal grammar is reduced to a minimum, 
and is introduced more slowly; no reference 
is made to the grammar during the early les- 
sons; the exercises are easy and copious; 
prominence is given to conversation upon 
the text ; maps, plans, and pictures are in- 
troduced; and a treatment of English gram- 
mar, inductive in character and adapted to 
those who never studied English grammar 
before and to the needs of those studying 
Latin, is bound with the Latin lessons. The 
work is based upon the connected text or 
Cesar. 

Russian Traits and Terrors are vividly 
portrayed in a book of that name, which 
professes to be a faithful picture of the 
Russia of to-day; published by B. R. Tucker, 
Boston (35 cents). The author’s name, if it 
can be called that, is Z. B. Lanin, which we 
are told, however, is the collective signature 
of several writers in the Fortnightly Re- 
view. An unpleasant picture enough is given 
of lying, fatalism, sloth, and dishonesty as 
Russian characteristics; of the condition of 
Russian prisons; of a low stage of sexual 
morality ; of the miserable situation of the 
Jews; of Russian finance, which is repre- 
sented as a “racking of the peasantry.” To 
all this is added an ode by Swinburne, writ- 
ten after reading the account of the prisons. 

Homilies of Science (Open Court Com- 
pany, Chicago) is a collection of papers on 
subjects related to religion, which were first 
contributed by the author, Dr. Paul Carus, 
as editorial articles in The Open Court. The 
principle that pervades the papers is to 
preach an ethics that is based upon truth 
and upon truth alone. The homilies are de- 
clared not hostile toward the established 
religions of traditional growth, but toward 
the dogmatic conception only of those re_ 
ligions. They are also not hostile toward 
free thought, but, standing upon the princi- 
ple of avowing such truths alone as can be 
proved by science, they reject that kind of 
free thought only which refuses to recognize 
the authority of the moral law. The author 
accounts for his position on these matters 
by relating that in childhood he was a devout 
and pious Christian; on growing up, he re- 
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solved to be a missionary; studying for that, 
he lost his faith in dogmatic Christianity, 
but found his religious ideals purified, and 
became a missionary of a religion which 
knows no dogmas; which is not in conflict 
with Christianity ; which can never come in 
conflict with science, and is not in conflict 
with any other religion; “for it is the goal 
and aim of all religions.” 

Very different from the reverential spirit 
of Dr. Carus’s Homilies is the tone of Mr. 
G. H. Martin’s Antidotes for Superstition, 
which comes to us from Watts & Co., Lon- 
don, and which ‘we can only describe as a 
vehement attack on Christianity, its origins 
and purport. In the first chapter—on 
Christian Veracity—-the charge is made 
that the method of teaching biblical history 
and chronology in the seminaries “is one of 
organized misrepresentation and systematic 
concealment of facts,” and that the rest of 
Christian instruction is of the same kind. 
In the second chapter the essential spirit of 
Christianity is described as “a most malign, 
subtle, and Protean spirit.” The assignment 
of other similar traits is followed by at- 
tempts to show, in Christianity before 
Christ and Pre-Christian Gospels, that 
what is good in Christianity is of more an- 
cient origin and is common to pagan re- 
ligions; and by “ammunition for our re- 
cruits” in the shape of supplied answers 
for persons unskilled in debate, to the argu- 
ments of the apologists for Christianity. 

The Commission of Fish and Fisheries 
has issued the Report of the Commission for 
1887, which covers the whole of that year 
and the first half of 1888. Future reports 
will cover the fiscal year of the Government 
instead of the calendar year, as heretofore. 
In the summer of 1887 occurred the death 
of Prof. Baird, who had been commissioner 
since 1871.. The duties of the office were 
performed for about six months by Dr. G. 
Brown Goode, and the Hon. Marshall McDon- 
ald was then appointed commissioner. The 
work of the eighteen months covered by 
this volume is reviewed in the commissioner’s 
report, and to it are appended an account of 
the Fisheries of the Great Lakes, by H. M. 
Smith, M. M. Snell, and J. W. Collins; a 
Report upon the Division of Fisheries, by 
J. W. Collins; reports on the distribution of 
fish and eggs by the commission, and on the 
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work of the steamer Albatross; reports on 
the construction and equipment of the 
schooner Grampus, by J. W. Collins; on the 
operations of the Grampus, by J. W. and 
D. E. Collins; a Review of the Labroid 
Fishes of America and Europe, by David 
Starr Jordan; a paper on Lake Superior En- 
tomostraca, by 8. A. Forbes; and one on 
Entozoa of Marine Fishes of New England, 
by Edwin Linton. All these papers are fully 
illustrated. 

The Sizth Annual Report of the Commis- 
sioner of Labor, being the report for 1890, 
is devoted to statistics of the cost of pro- 
ducing iron and steel. It makes a volume 
of fourteen hundred pages, and is divided 
into three parts, of which the first gives the 
cost of labor, raw materials, and other ele- 
ments that enter into the total cost of pro- 
duction ; the second is devoted to the time 
and earnings of laborers, and the efficiency 
of labor; while the third part, comprising 
eight hundred pages, shows the cost of the 
laborers’ living, in detail. Establishments 
in Great Britain and on the continent of 
Europe, as well as in the United States, were 
included in the investigation. This is one 
of the reports on the cost of producing 
dutiable articles which are called for in the 
act of Congress establishing the Department 
of Labor, and throws a vast amount of light 
upon the question of how much protection 
the iron and steel industries need in order 
to continue the present wages of American 
workmen. 

The fifth of the lists of special classes 
of novels, compiled by W. M. Griswold, is a 
Descriptive List of British Novels (the au- 
thor, Cambridge, Mass., $2), comprising over 
nine hundred titles. Each entry is accom- 
panied by from a few lines to half a page 
of description, which in most cases is taken 
from a review in some prominent literary 
periodical. We.can join heartily with Mr 
Griswold in the hope that “the publication 
of this and similar lists will lessen, in some 
measure, the disposition to read an inferior 
new book when superior old books, equally 
fresh to most readers, are at hand.” There 
are no antiquated books in the list before 
us—the oldest that we note are some of 
George Eliot’s which appeared in 1859 and 
1860. Surely no apology is needed for go- 
ing back far enough to include these. 
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The Bacteriological World and Modern 
Medicine, formed by the fusion of the two 
journals whose united names it bears, issued 
the first number of its new series in Novem- 
ber, 1891. It is edited by Paul Paquin, 
M. D., and J. H. Kellogg, M. D., with a large 
staff of collaborators (Battle Creek, Mich. 
$2 a year), Among the contents of the 
three numbers before us are continued arti- 
cles on Influence of the Continuous Current 
on Microbes, by MM. Apostoli and Laguer- 
riére, with illustrations; The Influence of 
Dress in producing the Physical Decadence 
of American Women, by J. H. Kellogg, M. D., 
illustrated with pneumographic tracings, out- 
lines of natural and constricted forms, etc. ; 
Lessons in Bacteriology, by Paul Paquin, M. 
D.; and The Application of the Microscope 
in Medical, Medico-legal, and Legal Diflicul- 
ties, by Frederick Gaertner, M.D. There 
are also shorter articles, notes, reviews, edi- 
torials, ete. The journal has as a depart- 
ment the bulletins of the Medical and Sur- 
gical Sanitarium, and of the Laboratory of 
Hygiene connected with it. In addition to 
the other illustrations, cach number contains 
one or two colored plates. 

A History of Circumeision has been pub- 
lished by P. C. Remondino, M. D. (F. A. 
Davis, $1.25 and 50 cents), extending from 
the earliest times to the present. The au- 
thor describes the Hebraic and other modes 
of performing this operation, and argucs 
strongly in favor of the practice, setting 
forth a great many annoyances and diseases 
to which the presence of the prepuce con- 
tributes, both in early and in later life. The 
book contains also descriptions of infibula- 
tion, muzzling, and other operations that 
have been practiced on the prepuce, and his- 
tories of castration, eunuchism, hermaphro- 
dism, and hypospadias. The work gives 
abundant evidence of having been carefully 
prepared, and can not fail to be of service 
to the surgeon. It contains much informa- 
tion, moreover, that would benefit lay read- 
ers, and the author’s declared intention of 
making the volume “readable” has been 
very successfully carried out. Over a hun- 


dred notes to the text, a list of works 
quoted, and an index are appended; there 
are also two illustrations, one of He- 
braic and the other of Egyptian circum- 
cision. 
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Allen, Harrison, M. D., we yA of Pennsyl- 
vania. Addresses on Anatomy. 


Ayer, N. W. & Son, ow Ro Calendar for 
892. 

Bacon, Benjamin Wisner. The Genesis of Gene- 
sis. Liartford: The Student [lublishing Co. Pp. 
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Ballance, George A.. and Edmunds, Walter. The 
a tion of the Great Arieries in Continuity. Mac- 

& Co. Pp. 568. $10. 

Black, George Ashton. History of Municipal 
Ownership cf Land on Manhattan Island) New 
York: University Faculty of Political Science. Pp. 
83, with Plates. 50 cents. 

Brockney, Frederick J..M. D. Essentials of Medi- 
cal Physics. Philadelphia: W. B. Saunders. Pp. 
830. $1. 

Brooklyn Institute of Arts and Sciences. Astro- 
nomical Hand-book for 1892. Pp. 88, 26 cents. 

Coltmar, Robert. The Chinese. Philadelphia: 
F. A. Davis. Pp. 212. With Plates. 

Columbia College, New York. Statement of the 
Committee on Site. Pp. 9. 

Comstock, Theodore B. Report on the Geology 
and Mineral Resources of the Central Mineral Region 
of Texas. Pp. 128. With Maps. 

Davis, N. 8., Jr.,M. D. Consumption. DPhiladel- 
phia: F. A. Davis. Pp. 148. 75 cents. 

Draper, Andrew 8. Thirty-eighth Report as 
State Superintendent of Public Instruction of New 
York. I’p. 60.—Points in Favor of the Township 
System of Schools. Pp. 4.— Address h New York 
State .Teachers’ Aseociation. Pp. “epee 
Schools for American Citizenship. Pp. 3 

Engineering News, New York. eas of Amer- 


ican Water Works. Pp. 8S4. 
Flower, William Henry. The Horse. Modern 
Science Series. D. Appleton & Co. Pp. 204. $1. 


Fligel, Ewald. Thomas Carlyle’s Moral and Re- 
ligious Development. New York: N. L. Holbrook 
& Co. Pp. 140. 

Glezier, Williard. Source of the Mississippi. 
Broad sheet. 

Gordon, H. L. The Feast of the Virgins, and other 
Poems. Chicago: Laird & Lee. Ip. 3¢¢, with 
Plates. 

Gorton, Rev. James, Sharpsville, Fa. The Sab- 
bath Question and the World's Fair. Pp. 16. 

Greer, Henry. Recent Advances in Electricity. 
Pp. 55. 


Hale, George E. Recent Results in Solar Promi- 
nence Photography. Pp. 9. 

Hastings. C. W. Chicago. Chart of the Ele- 
ments and Proportions of Soaring Flight. 75 cents. 

Ives, J. E., Philadelphia. Reptiles and Batra- 
chians from Northern Yucatan and Mexico. I’p. 6. 

James, William. Psychology. New York : Henry 
Holt & Co. Pp. 478. 

Japan. Journal of the College of Science, Im- 
me - University. Volume II. Part I. Pp. 120, 
with Plates. aon Cf ie 
Jastrow. Joseph. The Natu @ of Anal- 
ogy. (Anthropological Address, A. A. 8.) Pp. 
2. 


Keen, W. W.. M. D. Philadelphia. 
Tumors of the Head and ‘Spine. 


Ledger, Public, Philadelphia. 
Pp. 73. 
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Le Favre, Carrica. Telsartian Physical Culture. 
New York: Fowler & Wells Co. Pp. 108. 25 cents. 

Marine Biological Laboratory. Fourth Annual 
Report. Boston. Pp. 40. 

Merrill, Frederick J. H. Quaternary Geology of 
the Hudson River Valley. Pp. 54. 

Mills, Charles, M.D, and Keen, W. W., M. D. 
Jacksonian Epilepsy, etc. Pp. 18. 


























Munro, J. Heroes of the Telegraph. New York 
and Chicago: Fleming H. Revell. Pp. 288. $1.40. 

National Educational Association. Journal of 
Proceedings and Address. Session of 1891. To- 
ronto. Pp. 892. 

Netto, Ladislao. Le Muséum National de Rio de 
Janeiro. Son Influence sur les Sciences Naturelles 
au Brésil. Paris: Ch. Delagrave. 7 

Payne, W. W., Northfield, Minn., and Hale, George 
E., Editors. Astronomy and Aatroph sics. Ten 
times a year. January, 1892. Pp. 96. % a year. 

Pickering, Edward C., Cambridge, Mass. Forty- 
sixth Annual Report of ‘the Director of the Astro- 
nomical Observatory of Harvard College. Pp. 11. 

Robinson, John. Our Trees. Salem, Mass.: Es- 
sex Institute. Pp. 120. 

Sheldon, W. L., St. Seam The Meaning of the 
Ethical Movement. Pp. 4 

Shepard, Charles H., 1 D., Brooklyn, N. 
Rheumatism and its Treatinent by Turkish Baths. 

Shufeldt, R. W., Tacoma, Wash. Taxonomy of 
the North American Pygopodes. Pp. 6. 

Stallcrop, John ©. Of Matter, the Laws and the 

Pp. 50. 
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Life thereof. 
Thorne, R. Thorne. 
Co. Pp. 266. $2. 
Thomas, Cyrus. Catalogue of Prehistoric Works 
East of the Rocky Mountajps. Washington: Amer- 
ican Bureau of Ethnology.” Pp. 246 with Maps. 


Turner, Frederick J. The Character and Influ- 
ence of the Indian Trade in Wisconsin. Baltimore : 
Johns Hopkins Press. [p. 94. 50 cents. 


Tyndall, —. New Fragments. D. Appleton 
&Co. Pp. 500. $2. - 

United States National Museum, Washington : 
Explorations in Newfoundland and Labrador. By 
F. A. Lucas. Pp. 20.—Ona Bronze Buddha in the 
United States National Museum. By Charles DeK« 
Pp. 8.—The Puma, or American Lion. By F. 
True. Pp. 20.—The Museums of the Future. By 
G. Brown Goode. Pp. 20. 

University of the State of New York, Albany. 
University Extension Bulletin, No. 1. Pp. 50. 10 
cents. 
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Diphtheria. Macmillan & 


of Pennsylvania. Courses in Me- 
lectrical Engineering for 1891-92. Pp. 


” werd, Lester F. Principles and Methods of Geo- 
logic Correlation by Means of Fossil Piants. Pp. $.— 
ee bearing Deposits of the American Lias. 
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Winslow, Arthur. Preliminary Report on the 


Coal Deposits of Missouri. Jefferson City. Pp. 226, 
with Map. 
Wolff, Alfred R. The Ventilation of Buildings. 


New York. Pp.82. 25 cents. 
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The Peabody Museum of Archeology, — 
The Peabody Museum of American Arche- 
ology has received for current expenses 
since 1881, when the first gift was made to 
it, $27,801. The gifts amounted to an av- 
erage of $3,089 a year. The permanent 
fund for the support of the museum gives 
an income of $2,376 a year. At no time 
has so much interest been taken in the 
work of the museum or in aid of its explo- 
rations as during the past two years. Im- 
portant additions have been made to the 
building, and improvements in the arrange- 
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ment of the collections. Among the results 
of the various works are additional discov- 
eries of paleolithic implements in the Tren- 
ton gravel by Dr. Abbott, and of others 
from the older or Columbian gravel by Dr, 
Cresson; discoveries by Mr. Ernest Volk in 
relation to the early people of the Delaware 
Valley ; explorations by the curator of burial- 
places of Massachusetts Indians at Win- 
throp; of Seneca Indians in the Genesee 
Valley ; and of village sites of Indians in 
the Potomac Valley, with recovery of chipped 
stones and implements in various stages of 
manufacture from an ancient workshop. The 
Serpent Mound Park has been completed, 
and the hay crop and the discriminate cut- 
ting of timber from parts of the land will 
help bear the expense of maintaining it. A 
collection and several important objects 
have been received from Mexicc, Yucatan, 
and Santo Domingo; crania of Zuiii and of a 
Ticrra del Fuegian; the sacred pole of the 
Omaha Indians, with the scalps of noted ene- 
mics of the tribe, the sacred pipe, arrows, etc.; 
Peruvian pottery and pottery vessels, stone 
implements, and carved stones from Chiriqui } 
implements, weapons, masks, etc., from New 
Guinea and several islands of the Pacific ; 
casts of M. Desiré Charnay’s collections of 
the Lorillard Expedition to Yucatan and 
Mexico; and copper implements from the 
province of Tobasco, Mexico, which will 
form an important link in the chain of evi- 
dence upon the working of stone in Mexico 
and Central America. Continued explora- 
tions in the Little Miami Valley have re- 
sulted in the discovery of some ancient 
hearths half a mile below the Turner earth- 
works, which furnish evidence of the occu- 
pation of the bottom lands at different in- 
tervals during the formation of the deposit 
that fills the valley. The Turner earthwork 
has now been thoroughly explored; more 
so, perhaps, than any earthwork in the 
country. In the last mound cxamined, large 
flint points of peculiar shape, handles made 
of antlers, and specimens of the objects 
called gorgets made from a stalagmitic or 
fibrous gypsum, were found—all unique. 
Another curious work has been examined 
at Foster’s, about twenty miles above the 
Turner group. It is a circumvallation more 
than half a mile in extent, made up of 
a carefully laid wall of flat stones, loose 
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stones behind it, and behind and over these 
a mass of clay burned to all degrees of 
hardness. The curator pronounces it one 
of the most remarkable structures he has 
ever seen, Lectures and instructions have 
been delivered on some of the subjects cher- 
ished by the museum, and an outline of a 
course of American archeology and eth- 
nology for advanced students is published 
in the report. The most important of the 
later gifts is one by Mrs. Mary Copley 
Thaw, of Pittsburg, for a fellowship fund, 
of which Miss Alice C. Fletcher is to be the 
first beneficiary. 


The Harvard Observatory Time-Serv- 
lee.—In giving notice of the discontinuance, 
after the end of March, of the time-service 
furnished by Harvard College Observatory, 
Prof. Pickering has taken occasion to give a 
brief history of the operation of this branch 
of the observatory’s work. It has been 
maintained for nearly twenty years, and has 
given continuous signals—that is, signals 
throughout the twenty-four hours, instead 
of for a short time each day—to the cities of 
Boston and Cambridge, the railroads center- 
ing in Boston, and the Western Union Tele- 
graph Company. Through the latter agen- 
cies the signals were distributed over a 
large part of New England and to New 
York city. The subscriptions of the city of 
Boston and the railroads, and the receipts 
from jewelers who timed their clocks by 
the signals, were sufficient to defray the cost 
of furnishing the exact time, and for some 
years formed a source of revenue to the 
observatory, while no charge was made to 
the city of Cambridge or the Western Union 
Telegraph Company. The observatory was 
one of the foremost and most earnest pro- 
moters of the adoption of standard time, al- 
though its revenues were likely to be dimin- 
ished by it. One of the greatest advantages 
of the time-service to the observatory was 
that it kept before the public the practical 
value of astronomical work. Many thou- 
sands of persons, who take no interest in a 
work of a purely scientific character, realize 
the great financial value to the public of an 
accurate standard of time. The observatory 
desired to confer this benefit on the public, 
and would have been ready to do so, even at 
a@ financial loss; but recently the time sig- 
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nals of the United States Naval Observatory 
have been offered to the public at very low 
rates, through the Western Union Telegraph 
Company, and the Harvard College Observa- 
tory is relieved of the duty, The expense 
of furnishing the time is borne by the peo- 
ple through a Government appropriation. A 
time-service, under which the people at large 
within its sphere were supplied at the ex- 
pense of a few who received special benefits 
from it, gives way to a system under which 
these special interests are supplied free by 
taxation of the whole people. 


Preservation of Delicately Colored Speel- 
mens,— A mounting fluid for specimens 
compounded by Mr. Haly, of the Colombo 
Museum, Ceylon, proves to be also an excel- 
lent medium for preserving the colors of 
fish and other animals. It is composed of 
cocoanut oil and carbolic acid. The most 
tender frogs and snakes, the delicate plum- 
like bloom on the geckoes, the fugitive red- 
dish tint on certain snakes, are not injured 
but are beautifully preserved by it. Pre- 
served fish-skins can be packed away in it 
for an indefinite period, and, although they 
do not preserve their sheen like fish in the 
oil itself, they maintain a silvery and nat- 
ural appearance, very different from that of 
ordinary museum specimens. It appears to 
be an excellent preservative for crustacea, 
the higher orders of arachnids and centi- 
peds, but has hitherto proved a failure for 
marine invertebrates in general. The per- 
fect miscibility of the two liquids opens up 
endless possibilities. The absolutely une- 
vaporable nature of the liquid, apart from 
its other qualities, makes it invaluable in a 
tropical climate. The acid makes it possi- 
ble to mix cocoanut oil and turpentine, and 
thus is formed a splendid microscopic fluid, 
in which objects may be allowed to soak, 
without any previous preparation, and in 
which they become very transparent. 


Cultivation of the Bermuda Onion.—The 
Bermuda onion is raised, according to Mr. 
Russell Hastings, in Garden and Forest, ina 
temperature which from November to June 
ranges from 50° to 75°, never higher, never 
lower, with never a greater monthly range 
than 25°, or a greater daily range than 14°. 
Its value lies in its mild and delicate flavor, 











as well as in the unusual season at which it 
is fresh. The seed is all grown in Teneriffe 
Island, of two varieties, one producing white 
and the other red bulbs. The white bulbs 
are a little earlier, but the red ones are 
sweeter. The seed is sown very thickly in 
seed-beds—the soil of which has been pre- 
pared with special care and highly enriched 
—from the last of September till early in 
November. The plants are transplanted in 
December and January. The fields are 
little pockets of earth scattered here and 
there over the island, in depressions between 
the rocks. They seldom contain an area of 
more than two acres, and the larger propor- 
tion of them contain less than half an acre. 
The soil is carefully prepared and laid out, 
by treading paths into beds about three feet 
wide, into which the little plants, about as 
large as a goose-quill, are transplanted from 
the seed-beds. The whole number of acres 
cultivated on the island of Bermuda in the 
winter of 1890-’91, in onions, potatoes, to- 
matoes, and beets, was 2,422. 


Manufacture of Silk Gauzes.—Silk gauzes 
are manufactured by a special method dis- 
tinct from all other modes of weaving, in 
which, according to M. G. Henneberg, of 
Zurich, the first consideration is the selec- 
tion, from among the best brands of raw silk, 
that which will give the most uniform and 
the firmest twist. The twist is obtained by 
spinning two threads, one upon the other, 
about a thousand turns to the metre of 
length. When the threads intended for the 
chain have been stretched uniformly with 
the most delicate care, to prevent a pre- 
mature wearing away (which occurs when 
the tension is unequal, by the two light 
threads snapping) each of the threads of the 
chain is passed separately between two 
meshes of the weaving harness, and between 
the teeth of the comb or of extremely fine 
steel. Toshow how carefully this work must 
be done, we mention that a steel comb used 
in weaving a gauze one metre wide, No. 17, 
has 6,517 teeth, with as many spaces be- 
tween them. Next is the preparation of 
the chain for the operation of weaving, by 
moistening it with soft brushes. Some of 
the valleys of eastern Switzerland, on ac- 
count of their elevated position and special 
climatic and atmospheric conditions, seem 
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particularly well adapted to the weaving of 
a strong twist, exceptionally brittle and hard. 
The weavers do their work in couples or 
threes in specially constructed cellars abun- 
dantly lighted and aired, the temperature of 
which should be kept nearly the same— 
about 50° Fahr.—through the whole year, 
and the moisture seventy-five per cent. 
Whenever a notable variation in temperature 
takes place, the weaving should be stopped 
till a favorable change occurs, The weaver 
should be a strong, hearty man, because the 
management of the loom demands much 
skill and a more than ordinary toughness of 
body. When the piece is done, it is washed, 
stre‘ched on a frame to dry, and dried by 
drawing a pan of hot coals back and forth 
under it. Silk gauze must be kept in per- 
fectly dry and well-aired places. 


Habits of the Wandering Albatross.—Of 
the wandering albatross (Diomedea exulans) 
a Mr. Harris, who has carefully studied it, 
says that at a certain time of the year, be- 
tween February and June, the old birds 
leave their young and go to sea, not to return 
till October, when they arrive in large num- 
bers. During their absence the young birds 
never leave the breeding-ground. Immedi- 
ately after the return of the old birds, each 
pair goes to its old nest, and, after a little 
fondling of the young one, turns it out and 
prepares the nest for the next brood. The 
deserted young ones are in good condition 
and very lively, being frequently seen off 
their nests exercising their wings; and when 
the old birds come back, a young bird will 
often remain outside of the nest and nibble 
at the head of the old one, until the feathers 
between the beak and the eye are removed, 
and the skin is made sore. The young birds 
do not go far from land till the following 
year, when they accompany the older ones 
to sea. 


Railway Aceidents for 1889-°90,—Ac- 
cording to the statistics of the Interstate 
Commerce Commission, the total number of 
passengers, employés, and other persons not 
trespassers, who suffered death or injury on 
railroads in the United States during the year 
ending June 30, 1890, was 29,196, of whom 
about five sixths were employés. The num-— 
ber of casualties to employés was greater by 
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2,845 than in 1888~-’89, and greater by 2,627 
than in 1887-’88. The number of casualties 
to passengers was 255 greater than in 1888- 
’89, and 258 greater than in 1$87-’88. Ineach 
class the number killed is about one tenth of 
the number injured. The largest number of 
casualties occur to employés engaged di- 
rectly in handling trains. Thus, while train- 
men represent but 20 per cent of the total 
number of employés, the casualties sus- 
tained by them account for 58 per cent of 
total casualties. A passenger riding contin- 
uously at the rate of 30 miles an hour might 
expect immunity from deaih by railway ac- 
cident for 158 years; but an-engineer, a 
brakeman, or a conductor, under the same 
conditions, is liable to a fatal accident at the 
expiration of 35 years. The most common 
accident to which railway employés are 
liable results from coupling and uncoupling 
ears. Railway travel is found to be least 
safe in the States south of the Potomac and 
Ohio Rivers. In the Western territory rail- 
way employment and travel are slightly 
safer than in the Southern States, while the 
smallest proportion of accidents occur in the 
States east of Illinois and north of the Poto- 
mac and Ohio. 


The Power of Water in Motion.—<After 
an elaborate series of computations, Prof. 
Samuel B. Christy, of the University of 
California, concludes that if a nozzle of from 
six to nine inches diameter were specially 
arranged to throw a stream of water verti- 
cally upward against a spherical bowlder of 
quartz weighing 1,000 pounds, the vertical 
head being anywhere from 100 to 500 feet, 
the bowlder would be forced. up until the di- 
minished velocity of the stream established 
an equilibrium of pressures, There would 
be a point at which the upward pressure of 
the stream would exactly balance the gravity 
pressure of the bowlder, holding the rock 
suspended. In practice, of course, the bowl- 
der could not be balanced accurately upon 
the axis of the stream, but would fall to one 
side or the other. But if a large conical 
basket of iron bars were arranged about the 
nozzle so as to catch the bowlder whenever 
it should be deflected from the stream, and 
return it to the nozzle, the 1,000 pounds of 
quartz would be kept in play like a ball ina 
fountain. As to cutting these streams, Prof. 





Christy says that he has often tried to drive 
a crowbar into one of them. The stream 
felt as solid as a bar of iron, and, although 
he could feel the point of the crowbar enter 
the water for perhaps half an inch, the bar 
was thrown forward with such force that it 
was almost impossible to retain it in the 
grasp. An axe swung by the most power- 
ful man could not penetrate the stream; 
yet, it might be cut by the finger of a chiid, 
provided the child were seated in a railway 
train moving parallel with the stream in the 
same direction and with the same velocity, 
which would be considerably more than a 
mile per minute. 


Chinese Reads.—According to a com- 
munication by the United States minister in 
Pekin, road-making has not been brought to 
great perfection among the Chinese. The 
country abounds in watet-ways, and roads 
receive the less attention. Human carriers 
being cheaper than beasts of burden, the 
need of roads over the mountain passes is 
not so seriously felt as it otherwise would 
be. In southern China, at the centers of 
the tea trade, the long string of coolies 
bearing down from the hills the leaves, in 
deep baskets slung on poles, is a familiar 
sight. In northern China, where water-ways 
are not so numerous as in the south, inter- 
communication has always presented serious 
difficulties, which no attempt has been made 
to overcome. Bridges have been built over 
some smaller streams, but are not kept in 
repair. The large rivers are to be crossed 
by ferries only, the smaller ones to be forded. 
In some places there are bridges, too narrow 
to be crossed by carts, where the mules are 
taken out and led singly, while the carts are 
carried over on men’s shoulders. In times 
of flood there is frequently no way of cross- 
ing. Intelligence is conveyed between the 
capital and outside provinces by an elaborate 
system of post stations thirty miles apart, 
where relays of horses are kept in readi- 
ness for the imperial courier. By these 
means dispatches have becn sent to distant 
capitals at the rate of two hundred and fifty 
miles a day. The express courier from Gar- 
tok to Lhara, in Thibet, a distance of eight 
hundred miles, travels night and day, and is 
not relieved. His clothes are sealed on him, 
and can be removed only after the seal has 




















been broken by the proper official, The 
messengers are lifted at the post station 
from one horse to another, and sometimes 
die on the way from exposure and fatigue. 
Over some mountain roads, which would 
otherwise be impassable, considerable work 
has been done and money expended. In 
some places the paths have been paved for 
foot-passengers, and in others provision has 
been made for the passage of carts. Most 
of these roads date from very remote periods, 
but there are occasional instances of recent 
construction and repair. 


Forest Growth after Fire.—In an article 
in Zoe, quoted in Garden and Forest, Mr. T. 
S. Brandagee describes the vegetation that 
grows on ground over which forest fires 
have run, particularly in Colorado, Montana, 
and on the Pacific coast. Trees have a 
power of resisting fire proportioned to the 
thickness of their bark. The redwood trees 
of the forests of the California coast, when 
they are killed or burned to the ground, send 
up new shoots from their roots, which soon 
surround the old stems with a luxuriant 
growth ; the parent stem disappears in time, 
leaving only the circular groves characteristic 
of the redwood. The forests of Douglas fir 
in the coast region of Oregon and Wash- 
ington destroyed by fire are in time replaced 
by countless seedlings which under favorable 
conditions grow very rapidly, The mountain- 
ous region is usually more commonly covered 
with a new growth thau regions of lesser al- 
titudes, although the new growth is not al- 
ways at first the same as that of the original 
forest. Fire is very apt to destroy in the 
mountain regions the seeds of conifers, for 
seedlings do not appear immediately on the 
site of a coniferous forest, although trees of 
the original species gradually appear grow- 
ing under the shade and protection of bushes, 
aspens, and other plants which first cover 
the burned ground. That fire is the principal 
cause of this change of forest composition is 
shown by the faet that, when the original 
trees are cut and fires are excluded, young 
trees of the same species appear at once. 
Many of the trees that grow in the regions 
where fires prevail have the power of repro- 
ducing themselves by root-suckers strongly 
developed. The soil loosened by fire, and 
enriched by the ashes of the destroyed for- 
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ests, provides excellent seed-beds for the 
germination of the seeds of many annual 
and perennial plants. Hence these Califor- 
nia burns often afford the best botanizing 
grounds in the State; and several otherwise 
rather local plants are appearing in such 
situations in much greater numbers and 
growing much more luxuriantly than they 
have ever been known todo before. It is not 
difficult, therefore, to imagine how great 
an influence this periodical burning of vast 
forest areas must have upon the composition 
and spread of the flora of the region. 


A Hundred Miles an Hour.—New York 
Railroad Men publishes a symposium on 
the possibility of reaching a speed of a 
hundred miles an hour, and on the modifi- 
cations in railroad appurtenances that will 
be required to promote such a result. Mr. 
J. D. Layng, of the Cleveland, Columbus, 
Cincinnati and Indianapolis Railroad, sees 
no more difficulty in raising speed to a hun- 
dred miles an hour than has been met in in- 
creasing it from thirty to sixty ; and believes 
that it will be more djfficult to get a track 
clear for the train than to develop a speed 
greater than now seems possible. Mr. George 
H. Thompson, of the New York Central and 
Hudson River Railroad, believes that a wide 
gauge will be necessary to secure the desired 
speed ; “ but, after the principles of railroad- 
ing become better known, an ultimate rail- 
road constructed and operated upon ultimate 
ideas will obtain. Forces now at work, part- 
ly physical, partly ethical, point to a broad 
gauge, say eight to ten feet. This gauge, 
outside of its adaptation to economical 
freight-work, will admit of large drivers, and 
consequent high-speed acceleration and low 
piston speeds.” Further, Mr. Thompson be- 
lieves, as a deduction from the doctrine of 
evolution relating to progress, that high 
speed will some day be in the usual order of 
things. Another general manager is hope 
ful as to high speed; but three other officers 
do not believe that a hundred miles an hour 
will be reached in this gen-ration, if ever. 


An Ant Mineralogist.—A curious coinci- 
dence is observed by M. A. Vercoutre be- 
tween a statement of Pliny’s and the habits 
of an American species of ant. The Roman 
naturalist relates that among a tribe in 
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northern India, called the Dardes, ants ex- 
tract gold from mines, and adds that “ metal 
which they have extracted during the winter, 
the Indians steal from them in summer when 
they have retired to their holes to escape the 
heat.” The American ant (Pogonomyrmex 
occidentalis), which was studied by McCook 
in 1881, betrayed a similar disposition. When 
the colony have built their hill as a dome 
over their gallerics, they cover the whole 
with small stones—fragments of rocks, fos- 
sils, minerals, etc., well fitted together in the 
style of mosaic, for which they go down, 
after the fashion of miners, to the depth of 
more than a yard below the surface. Now, 
as gold sometimes occurs in the region in- 
habited by these ants, we can easily suppose 
that their roofs will sometimes glisten with 
bits of that metal, which the natives might 
discover and take from them. The curious 
fact about the matter is, that these American 
antsare theonly species known that correspond 
with Pliny's description. Had Pliny heard 
of them, and consequently of America ; or did 
they once inhabit Asia also, and afterward 
aisappear so completely as to be no longer 
known there? Or did Pliny repeat a trav- 
eler’s tale, that has waited till this time for 
verification ? 


Medieval Instruments of Torture.—A 
curious exhibition was held in London last 
fall of instruments of torture from the royal 
castle at Nuremberg which had been bought 
by the Earl of Shrewsbury and Talbot. With 
one or two exceptions, such as the “scav- 
enger’s daughter,” no medizval instrument 
of torture appeared to be unrepresented. 
The principal object of interest was the 
“iron maiden” (eiserne Jungfrau), which is 
probably the most terrible instrument of 
torture ever invented. It is the figure of a 
woman made of strong wood, bound with 
iron bands, opening with two doors to allow 
the prisoner to be placed inside. The in- 
terior is fitted with long, sharp iron spikes, 
which, when the doors are pressed to, forced 
their way into various parts of the victim's 
body and inflicted inexpressible agonies up- 
on him till he died a lingering death. A 
trap-door was then opened in the base, and 
the body was allowed to fall into the moat 
or river below. The Scotch “maiden” of 
the sixteenth century was different from 
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this, and was not an instrument of torture, 
but a kind of guillotine. Other objects were 
the racks; the “Spanish donkey,” which 
cut the body into halves; the wheel on which 
malefactors were broken alive; the small 
lever with a sharp-toothed thumb and fin- 
ger screw; the ducking-cage for bakers de- 
tected in giving short weight; the iron 
tongue-tearer, in the shape of a'pair of tongs 
with screw; the Spanish “mouth-pear” or 
gag; and the yoke in which couples found 
guilty of acts of immorality were pilloried 
in the market-place. Of a different kind of 
interest are the copper mask worn by the 
judge of the Vehmgericht, the “drunkard’s 
cloak and helmet,” and carvings of Satan 
that were supposed to have been worshiped 
by witches. There were also manacles, body- 
rings, hand-screws, scourges, branding-irons, 
pillories, stretching-gallows, garters for tor- 
turing the legs, spiked collars, heavy chains 
for fastening prisoners to the wall, “ mouth- 
openers” for slitting the tongues of blas- 
phemers, sieves through which boiling water 
was poured on to the body, iron rings for 
fastening up criminals in public places, 
masks for the punishment of scolds and 
others, crucifixes which condemned crimi- 
nals carried on their way to execution, iron 
mail chain gloves that were made hot before 
being put on, settles belonging to a torture- 
chamber, and many other things. A num- 
ber of old prints accompanying the collec- 
tion illustrated the application of some of 
these instruments. 


Religious Ideas of Savages.—Having re- 
marked that the conception of the Great 
Spirit of the North American Indians has 
been found not to be original with them, but 
suggested by the early Christian mission- 
aries, Dr. E. B. Tylor proceeded, in a paper 
before the Anthropological Institute, to show 
that the mistaken attribution to barbaric 
races of beliefs really belonging to the cul- 
tivated world, as well as their development 
among these races under civilized influence, 
are due to several causes. Among them are 
direct adoption from foreign teachers; the 
exaggeration of genuine native deities of a 
lower order into a god or devil; the conver- 
sion of native words, denoting s whole class 
of minor spiritual beings, such as ghosts or 
demons, into individual names, alleged to be 


























those of a supreme good deity or of a rival 
evil deity. Detailed criticism of the names 
and descriptions of such beings in accounts 
of the religions of native tribes of America 
and Australasia was adduced, which gave in 
many cases direct proof of the beliefs in 
question being borrowed or developed under 
foreign influence. The problems involved 
in the discussion are of great difficulty, and 
the only hope for their full solution in many 
cases lies in the researches of anthropolo- 
gists and philologists minutely acquainted 
with the culture and languages of the dis- 
tricts. Such researches should be carried 
out without delay, before important evidence, 
still available, has disappeared. 


Character and the Voiee.—Mr. Louis C. 
E!son remarks in the Boston Musical Herald 
on the effect of character or race upon the 
human voice as a subject that has never 
been well studied. It is a fairly well-known 
fact, he says, that certain kinds of voice 
prevail in certain countries: thus America 
produces many fine sopranos, Russia is the 
land of phenomenal bassos, and the sweet, 
high tenor must be sought chiefly in Spain; 
but it has not yet been quite determined as 
to whether climate, or diet and general mode 
of life, or actual distinction of race, is the 
cause of this definite distribution of vocal 
compass and timbre. The female voice in 
America is sharper and shriller than that 
of the Englishwoman or Frenchwoman, and 
this is especially noticeable in the conver- 
sational tone. The Englishwoman is more 
usually a full-toned alto than anything else; 
the Frenchwoman almost always is a mezzo- 
soprano. The peculiar style of singing a 
full falsetto, called jodling, which is chiefly 
heard in mountain districts, is another in- 
stance of race characteristics in vocal music. 
So perfectly is this singing done by the 
Tyrolese that the theory was held for a time 
that the throat of the Tyrolean might have 
some peculiar formation of its own, super- 
induced by peculiar diet and the drinking of 
snow-water. This has been shown by in- 
vestigation to be erroneous ; but since a simi- 
lar style of singing is practiced in the Nor- 
wegian mountains, the Engadine, and other 
similar districts, it may be inferred that it re- 
sults from a mode of calling the cattle, which 
is peculiarly high, characteristic, and penetra- 
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ting, to which these people are accustomed 
from childhood. Peculiar types of voice 
may be found, upon investigation, to be 
rather the result of ages of peculiar usage, 
which finally produce traits that become 
hereditary, than of climate. The proba- 
bility that diet may have some effect in the 
matter is mentioned. The voice of the 
American negro is distinguishable from that 
of the white singer, and here, perhaps, an- 
atomy may afford a partial clew, for thick 
lips and a flat nose must influence the tone 
production in a certain degree. When these 
traits are absent, the tone of the colored 
singer is more akin to the ordinary standard 
of the singing of other races; and the au- 
thor speaks of having heard some finely 
formed male Caffres sing, whose voices were 
not distinguishable from those of white sing- 
ers. The loss of sight seems to have an ap- 
preciable effect on the voice, and, as a rule, 
one will find the intensely passionate charac- 
ter absent from the singing of the blind. 


Sanitary Mistakes.—There is much in 
popular errors, says Dr. P. C. Redmondino, 
of San Diego, Cal., that helps to bring about 
our condition of physical degeneracy. For 
example, people look upon cold as their great 
and dreaded enemy, whereas cold—except 
in an extreme degree—does not and can not 
hurt any one primarily. To shut out the 
cold, which is harmless, they shut themselves 
in with ochlesitic poisons, as morbific and 
fatal in the end as the effects of alcohol and 
fusel oil. They have a vague idea that 
“ catching cold” is to be avoided, but they 
have not the least idea of the lasting poison 
of ochlesis or in fomites. A man will give a 
friend a wide berth during the critical period 
of typhoid fever, but as soon as that period 
is passed he and his whole family will troop 
into the room, in blissful ignorance of the 
researches of Uffelmann and others into the 
wonderful tenacity of life possessed by the 
typhoid bacillus; or, so that they avoid the 
immediate breath of a consumptive, they 
live in fancied security. That this infection, 
as well as that of typhoid and other disease- 
germs, is longer lasting in a dark or north 
room, is not of any importance. The lady of 
the house, on the departure of her consump- 
tive visitor, will at once draw the curtains 
and close the windows of her parlor that the 
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light and dust may not affect her carpets 
and bric-d-brac, perfectly unmindful that the 
care she bestows to protect these things is 
fraught with risk to the health and life of a 
son or daughter. She does not know, nor 
has she taken the pains to learn, nor has 
any one undertaken to instruct her, that the 
bacillus of such diseases as typhoid fever, 
diphtheria, phthisis, and most diseases which 
have a specific germ, can not exist and hold 
their identity in solar light and air, which, 
as has been demonstrated by Koch, kills 
them in from a few moments to a few hours, 
whereby no room is left for doubt that, by 
the construction of our houses and by the 
studied exclusion of light and air, we do 
most for the retention of these discase- 
germs, and at the same time contribute to 
the preservation of their vitality. 


Earliest Use of the Mariner’s Compass.— 
The history of the discovery of the mariner’s 
compass by the Chinese is lost in their an- 
tiquities. It is supposed to have been acci- 
dental, in a province where there is much 
magnetic iron ore, from the observation that 
a needle made from that ore, when by any 
means it was caused to float on water, as- 
sumed a north and south direction. The 
earliest author who mentioned the “ south- 
pointing needle ” lived in the fourth century 
B.c. It probably came into use when the 
professors of fung shue or geomancy began 
to study landscape, about the eighth century 
of the Christian era. Their instrument 
was made of hard wood, about a foot wide, 
with a small well in the middle, in which a 
magnetized needle floated in water. On the 
compass were inscribed several concentric 
circles, as on the wooden horizons of our 
globes. They embraced the twelve double 
horns, the ten denary symbols, eight dia- 
grams, and other marks. This compass was 
used in preparing a geomantic diagram of 
any spot where a house or tomb was to be 
constructed, so that the construction might 
not be upon an unlucky site, or planned in 
an unlucky manner. At the same time there 
was living a Chinese who had studied Hin- 
doo astronomy, and was the imperial astrono- 
mer and also a Buddhist priest. He noticed 
that the needle did not point exactly north, 
but varied by 2° 5’. The variation went on 
increasing till a century later, or the ninth 
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century. Shenkwa, writing in the eleventh 
century, mentions that any iron needle could 
be given polarity by rubbing it on a piece of 
loadstone. After this, in 1122, an ambassa- 
dor to Corea described the use of the float- 
ing needle on board ship while he made the 
voyage. This is the earliest instance, by 
more than a century, of the use of the mari- 
ner’s compass on board ship found in any 
book. At that time the needle was floated 
in water, supported by a piece of wood; but 
in the Ming dynasty some Japanese junks 
engaged in piracy were captured by Chinese, 
in which the needle of the compass was dry 
and raised upon a pivot. The Japanese had 
learned this from the Portuguese. The 
Chinese from that time also hung their 
compass-necdles on a pivot. 


An American Exhibition in Spain.—The 
Spanish Government is preparing to estab- 
lish at Madrid, in honor of the fourth cen- 
tennial of the discovery of America, an ex- 
hibition of every kind of American objects, 
so constituted as to give an idea of the civil- 
izations of the American world, both previ- 
ous to and coeval with the epoch of the dis- 
covery and the European conquests. For 
this purpose the commission solicits contri- 
butions of American objects illustrating 
prehistoric America—plans, models, and re- 
productions of drawings of cave dwellings, 
megalithic monuments, and lake dwellings, 
and of objects of all kinds of the paleolithic 
and neolithic ages, and of the bronze and 
copper ages. Of the historical period are 
wanted models or representations of build- 
ings and architectural fragments, specimens 
of polychromatic architecture, representa- 
tions of restored monuments, and works of 
fine art of every kind. In the department of 
industrial arts, etc., clothing and adornments 
of aboriginal uncivilized or only partly civil- 
ized Indians are asked for, implements of 
war of wood, copper, bronze, and iron; gold, 
silver, bone, and ivory jewels, necklaces, ear- 
rings, bracelets, etc.; pottery, household 
utensils, and furniture; tissues and textiles 
from which they are made; apparatus for 
manufacturing purposes; articles used in 
transportation; native documents; Indian 
portraits and effigies; models of Indian 
dwellings, crania, etc. Old maps, articles 
relating to cartography, whatever relates to 























Columbus, etc., constitute another class; 
and the collection will be completed with 
representations of fine-art works, literary 
and scientific publications, and manuscripts, 
charts, and plans from the discovery to the 
middle of the eighteenth century. Prizes 
and diplomas are offered for the contribu- 
tions. 


The Royal Tombs of Uganda.—Dr. Carl 
Peters gives the following description of the 
more modern royal tombs of Uganda: “On 
approaching them from a distance the trav- 
eler thinks he sees pyramids before him, 
but in reality they are in the form of large 
cones, and are built of wood in Uganda 
fashion. On entering, the visitor finds him- 
self in a dusky hall, supported by a row of 
columns. In the background of this hall is 
a painted curtain, before which are ranged 
the weapons and favorite movables of the 
deceased. On putting aside the curtain the 
dark area is entered, from which shafts and 
corridors have been excavated in the ground. 
In these passages textile stuffs, cowrie shells, 
and other articles of value, which in Uganda 
represent money, are heaped up. At the 
farthest ext&mity of these passages is de- 
posited the coffin, with the embalmed corpse 
of the dead person. It appears that the 
regular procedure for preserving the corpse 
is by drying it, and swathing it tight in 
wrappings ; but the Waganda also told me 
that they understood the art of preserving 
the body from decomposition by injections 
into the blood. In front of the curtain 
twelve girls watch day and night on behalf 
of the last one departed ; at present, there- 
fore, for Mtesa. From time to time all the 
great men of the land come to the dead 
man, with drums and fifes, to pay him a 
visit, as if he were alive.” 


Exeess in Ornamentation.—In his book 
on the Planning of Ornament, Mr. Lewis F. 
Day recognizes as among the esthetic faults 
of modern architecture its too free use of 
ornament without reference to its fitness to 
the other details of the structure, and rela- 
tive neglect of proportion. A writer who 
timidly suggested lately that by a proper 
attention to proportion ornament might be 
economized, found himself out of fashion, 
as he doubtless apprehended. The Saturday 
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Review enforces the precepts of the two 
authors, with a comparison of two buildings 
that stand near one another in London. Of 
one, the “front is composed of arches and 
columns — the arches of colored marbles, 
the columns of polished granite, the capitals 
of bronze, heavily gilt. Not far from it is 
another elevation, partly in brick and plas- 
ter, painted drab and wholly devoid of any 
ornament; yet the eye lingers lovingly on it. 
The proportions are like those of, say, one 
of Gray’s odes, or one of Mendelssohn's 
songs without words. The whole facade cost 
perhaps seven or eight hundred pounds; 
but, then, it was designed by Wren. The 
bank front cost, at a moderate estimate, sev- 
enty or eighty thousand pounds, yet, because 
the architect, or, to speak more exactly, the 
builder, did not mix his design with a single 
ounce of brains, had not, in fact, so much 
brains to bestow upon it, all the money 
spent has produced so hideous a pile that 
one instinctively turns from it as one turns 
from a sudden glare or a street accident.” 
Like contrasts may be found in almost any 
large town. 


Amusements of Animals.—A writer in 
the London Spectator suggests as a logical 
order in which to consider some of the pow- 
ers of enjoyment possessed by animals, with- 
out exaggerating or depreciating them, is 
to observe their development as the animal 
itself grows up. The faculty of amusement 
comes early in them. Many animals are 
aware of this, and make it part of their ma- 
ternal duties to amuse their young. A fer- 
ret will play with her kittens, a cat with 
hers, and a dog with her puppies. A mare 
will play with her foal, though the writer 
from whom we quote has never seen a cow 
try to amuse her calf, nor any birds their 
young. If their mothers do not amuse them, 
the young ones invent games of their own. 
A flock of ewes and lambs were observed in 
the Isle of Wight in adjoining fields, sepa- 
rated by a fence with several gaps in it. 
“ Follow my leader” was the game most in 
favor with this flock, the biggest lamb lead- 
ing round the field and then jumping the 
gap, with all the others following in single 
file; any lambs that took the leap unusually 
well would give two or three more enthusi- 
astic jumps out of sheer exuberant happi- 
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ness when it reached the other side. Anoth- 
er flock of lambs, confined in a straw-yard, 
had steeple-chases over a row of feeding- 
troughs stuffed with hay, right down the 
yard and back again. On a Yorkshire moor 
they have been seen to race, for a quarter 
of an hour, round a spring, and back to the 
ewes. Fawns play a kind of cross-touch from 
one side to the other, the “touch” in each 
case being given by the nose. Little pigs 
are also great at combined play, which gen- 
erally takes the form of races. Emulation 
seems to form part of their amusement, for 
their races seem always to have the win- 
ning of the first place for their object, and 
are quite different from those combined 
rushes for food or causeless stampedes in 
which little pigs are wont to indulge. Rac- 
ing is an amusement natural to some ani- 
mals, and, being soon learned by others, 
becomes one of their most exciting pastimes. 
Many horses, and all racing-dogs, soon learn 
to be as keen at winning as public-school 
boys in a half-mile handicap. It is a com- 
mon impulse with horses to pass, or at least 
to keep up with, any other horse in their 
company, and this instinct, developed by 
training, makes the professional race-horse 
eager to win. Animal enthusiasm for racing 
is well—the writer in the Spectator says best 
—seen inadog-race. Birds especially delight 
in the free and fanciful use of their wings. 
There is all the difference possible between 
the flight of birds for “ business ” and pleas- 
ure; and many kinds on fine days will soar 
to vast heights for pleasure alone. In any 
comparison of the games and sports of ani- 
mals with our own enjoyment of the same 
amusements, it must not be forgotten that 
imagination, the make-believe which enters 
into so much of the best play of children, 
is also the basis of much of the play of 
young animals. Watch a kitten, while you 
tap your fingers on the other side of a cur- 
tain or table-cloth, imitating the movements 
of a mouse running up and down. She 
knows it is not a mouse, But she enters 
into the spirit of the game, and goes through 
all the movements proper to the chase. Or 
perhaps she has a ball. If you set it in mo- 
tion, so much the better—that helps “ the 
make-believe.” The ball is “alive,” and 
she catches it, claws it, and half kills it, 
taking care all the while to keep it moving 
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herself. The beautiful young lion, given by 
the Sultan of Sokoto to Queen Victoria last 
year, would play in exactly the same way 
with a large wooden ball, growling and set- 
ting up the crest, and pursuing the ball 
across the cage. 


Durability of Oil Paintings.—Much time 
has been devoted by Mr. A. P. Laurie to 
the study of the means of insuring the du- 
rability of oil paintings. Some of the paint- 
ings of the old masters are still remarkably 
brilliant in coloring. A Van Eyck in the 
National Gallery is ‘especially mentioned in 
M. Laurie’s paper before the Society of Arts 
as having its colors all fairly well preserved, 
and a green—one of the most difficult of 
colors — wonderfully so. The quality is 
found not to reside in the pigments used, 
which were not superior to those of the 
present. It must, therefore, lie in the ve- 
hicle. Ithas been shown by Prof. Russell 
and Captain Abney that most fugitive pig- 
ments are permanent if protected from moist- 
ure, and a still larger number if protected 
from both air and moisture. If, therefore, 
we can obtain a vehicle whigh will really 
protect the particles of the Pigment from 
moisture, we may use safely many pigments 
that are now regarded as fugitive. Mr. 
Laurie tested the qualities of linseed and wal- 
nut oils, the resins, and mixtures of oil and 
resins. His experiments showed that linseed 
oil, no matter how carefully refined, or in 
what way it is converted into boiled oil, can 
not be depended upon to protect a surface 
from moisture. Walnut oil proved no better. 
Solutions of resins in spirits of turpentine 
or benzol give as varnishes sufficient preser- 
vation from moisture for all practical pur- 
poses, but, forming a brittle and. not very 
durable surface, are not fit to be used as 
mediums in place of oils. Eastlake’s theory 
that the Flemish painters secured perma- 
nency by grinding their colors in oil and 
adding a little varnish, was tested and found 
not correct. No preparations of that kind 
experimented upon resisted the attacks of 
moisture; but a good mastic varnish was 
more efficient, and proved superior to any 
other substance tried. The use of copal or 
amber dissolved in spirit is also objection- 
able, because the varnish is difficult to re- 
move. By using mastic, we have a varnish 























which, while it affords the best protection 
to the picture from moisture, is easily re- 
moved and renewed. A source of danger 
to pictures to which not enough attention 
has been given is that which arises from 
the development of moisture by chemical 
action within the substance of the paint- 
ing itself. An old medium of remarkable 
qualities has been recently discovered, con- 
cerning which nothing more is said at pres- 
ent, till its qualities are proved. Appar- 
ently the most durable surface that can be 
produced with modern mediums is that ob- 
tained with a mixture of copal oil varnish 
and linseed oil; and, until the proper me- 
dium is discovered, the best we can do is to 
paint our pictures with this medium and a 
carefully selected group of pigments, and 
then, as a further precaution, coat the pict- 
ures, when thoroughly dry, with a layer of 
mastic dissolved in turps (or turpentine). 


Ilustration of Customs,—The Pitt Rivers 
collection in the University Museum at Ox- 
ford is designed to illustrate the customs, 
life, and religious observances of primitive 
and semi-civilized races. The contents are 
arranged with a view to showing the various 
stages of development among different races 
and at different times, and to establishing 
direct relationship between the primitive 
and the modern types. The eollection has 
also many European objects of antiquarian 
interest. Among them are specimens of the 
hornpipe, the instrument that gave its name 
to the dance performed to its music, and of 
the pipe and tambour used by the mummers 
at their performances. Among the exhibits 
relating to savage races is a collection of 
masks from Fiji, New Britain, and else- 
where, such as were worn at funerals by the 
male relatives of the deceased. In some cases 
the very skull of the dead man was made 
into masks, with the idea that he should as- 
sist at his own obsequies. The jew’s-harp in 
many forms and developments—none, how- 
ever, dating beyond the sixteenth century— 
has a place in the museum, together with a 
collection of primitive reed instruments, some 
of which were blown by the mouth and 
others by the nostrils. Of fire-kindling ap- 
paratus, the frictional fire-sticks of savages, 
the rather elaborate mechanical contrivance 
of the Brahman priests, and the apparatus 
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used by the Vestal Virgins to kindle the 
sacred lamp if it should be extinguished, are 
shown. 


Medizval Guilds.—According to a paper 
in the Archeological Institute by the Rev. J. 
Hirst, on the Guilds of the Anglo-Saxon Mon- 
asteries, a regular system of communication 
was kept up between the various religious 
houses by means of messengers, who, being 
men of the world, were able to supply the 
news of passing events, even in the most 
distant countries. Other visitors to the 
abbeys were pilgrims, who were often ad- 
mitted as brothers, and were thus enabled 
to participate in the benefits derived from 
the prayers of the community. From these 
sources no doubt the monkish chroniclers de- 
rived much of their information, which they 
so carefully recorded. The author said these 
ancient guilds threw a light on the origin, 
rapid increase, and organization of the Eng- 
ish trade-guilds at a later period, Mr. J.T 
Micklethwaite pointed out a difference be- 
tween these two sorts of guilds. The trade- 
guilds kept a common purse, whereas those 
attached to the monasteries did not; the ab- 
sence also of the word guild in the Saxon 
manuscripts led him to believe that the trade- 
guilds were not derived from the monastic 
ones, 


Spiders as Marplets.—A curious account 
is given in Engineering of the way in which 
the accuracy of engineering work is often 
impaired by spiders and their webs. When 
plumb lines are sunk in shafts, the spiders 
sometimes attach their webs to them and 
draw them to one side. The accuracy of a 
certain work in the Hoosac Tunnel was de. 
stroyed until the lines, 1,028 feet long, were 
inclosed in cases. It has been suggested as 
a remedy to apply electricity to the lines so 
as to burn off the spider-threads. The writer 
in Engineering once found his vision when 
using the level distorted by the appearance 
of curved lines in its field. After consulting 
an oculist and paying his fecs, he discovered 
that the whole trouble was caused by a little 
spider which had settled itself in the eye-glass 
of the telescope of the level. An electric 
light metre, of the revolving fan type, was 
found doing imperfect work, as it recorded 
only a small fraction of the electricity that 
was known to be used. It was found that 
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a spider had entered the case through a 
screw-hole and spun a web in such a man- 
ner as to prevent the free use of the fans. 





NOTES. 


WE published in the Monthly for June, 
1886, a sketch, by Prof. David Starr Jor- 
dan, of the eminent early American natural- 
ist C. S. Rafinesque, for which we were not 
able at the time to secure an authenticated 
portrait. We have since found such a por- 
trait, which was published several years ago 
in Potter’s American Monthly, and now have 
the privilege, by permission of Messrs. Pot- 
ter & Co., of presenting it to our readers, as 
a supplement to Prof. Jordan’s delightful 
sketch. It comes in opportunely at this 
time to supply the lack of the portraits of 
the Bartrams, of neither of whom have we 
been able to find an authenticated likeness. 
As the object most closely associated with 
the Bartrams, we give in connection with 
the sketch of them a view of the house built 
by the elder Bartram, as it appeared in 1887, 
from a photograph furnished us by Mr. 
Thomas Mechan. 


A New star, not marked on any map, 
was observed February Ist in the constella- 
tion Auriga, slightly in advance of the star 
26 of that constellation, and of about the 
same, or the sixth magnitude. It is described 
as yellowish, and somewhat fuzzy in appear- 
ance. 


OBITUARY NOTES. 


Dr. Toomas Sterry Hunt, a distinguished 
Amcrican geologist and chemist, dicd at the 
Park Avenue Hotel, in this city, February 
11th, of mitral disease of the heart, in the 
sixty-sixth year of his age. A sketch of his 
life and scientific activity, and a portrait, 
were given in the Monthly for February, 
1876. He retired from public professional 
life in 1878, but had made since then many 
important contributions to theoretical chem- 
istry and geology. One of the organizers of 
the International Geological Congress, he 
was its first secretary, and was a vice-presi- 
dent at the meetings in Padua, 1878; Bo- 
logna, 1881; and London, 1888. He was a 
member of the International Juries at the 
Centennial Exhibition in 1876. Dr. Hunt 
had been in feeble health for many months 
previous to his death. 


Sm Georce Bippert Ary, English As- 
tronomer Royal from 1836 till 1881, died 
on January 2d, after a few months’ illness, 
in the ninety-first year of his age. A sketch 
of his life and works up to that time, with a 
portrait, were given in The Popular Science 
Monthly for May, 1873. He after that made 
the preparations for the equipment of the 
British expedition for the observation of the 
transit of Venus of 1874, a subject on which 
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he had been engaged since 1836. He retired 
from his office in the Greenwich Observatory 
in 1881, after forty-five years of service. 


M, Emiie pe Lavetere, the eminent Bel- 
gian economist and publicist, died at Liége, 
early in January, of pneumonia, following in 
fluenza, just after the publication of his latest 
work, Government in Democracy. He was 
born in Bruges in 1822, studied law in the 
University of Ghent, and engaged in histori- 
cal and philological labors, and afterward in 
works on political economy and kindred sci- 
ences, which gave him a world-wide reputa- 
tion. In 1864 he was appointed Professor 
of Political Economy in the University of 
Liége. His principal works were on the Rural 
Economy of Belgium and of Holland, on 
Property and its Primitive Forms, and Natu- 
ral Laws and the Object of Political Economy. 
He was the most conspicuous advocate of 
bimetallism. 


AccorpinG to the Academy, the death of 
the Duke of Devonshire, in December, 1891, 
was a greater loss to the learned world than 
(directly) to politics or society. The duke 
had been intimately associated with academi- 
cal affairs ever since he took his degree at 
Cambridge in 1829. “The Cavendish Lab- 
oratory at Cambridge bears witness to his 
munificence, while science acknowledges no 
less gratitude to him for serving as chairman 
of the Royal Commission on Scientific In- 
struction and the Advancement of Science.” 


Pror. Jonn Couch Apams, the English 
astronomer and mathematician, who shares 
with Leverrier the honor of having pre- 
dicted the place where the planet Neptune 
would be found, has recently died. He 
was the son of a farmer, and was born near 
Bodmin, Cornwall, in 1818, He began his 
investigations of the irregularities in the 
motions of Uranus in 1841, and completed 
them as early as Leverrier did his, but suf- 
fered himself to be anticipated in the pub- 
lication. In 1858 he succeeded the late 
Dean Peacocke as Lowndean Professor of 
Astronomy at Cambridge. 


Tue death is announced of Colonel James 
Augustus Grant, a famous African explorer. 
He was the son of a Scottish clergyman and 
was born in 1827; served in the war of the 
Indian mutiny ; accompanied the Abyssinian 
Expedition in 1868 as a member of the In- 
telligence Department; and in 1860 to 1863, 
with Captain Speke, explored the sources of 
the Nile and discovered the Victoria Ny- 
anza. He described this expedition in the 
Journal of the Royal Geographical Society, 
and its botany in those of the Linnzan So- 
ciety ; and published in 1874 a supplement- 
ary account of the expedition, of which a 
joint account by the two explorers had al- 
ready appeared. It was entitled A Walk 
across Africa. He received medals from 
the Royal Geographical Society, the Pope, 
and King Victor Emanuel, 
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READY IN. MAY.~ aE Ay 
The Last Words of Thomas fred. 
cote only essay in pd and Carlyle, tocading wots Enough 0 
it ‘ortrait. I2mo. 


“Nn ete edition of the hue to ignore these ¢ 
Jail tal Cte ce rat aio 











| . RECENT ISSUES iN 
“ APPLETONS’ TOWN »° COUNTRY LIBRARY. 


os No. 89. My Guardian. 
Ex By ADA CAMBRIDGE, author of “The Three Miss Kings,” “ Not All in Vain,” 





Roy which wil, rom St ol. elit the hies of the reader b: ee 
a oS —o 8: dibs guthor ia on vest of the delineation ef cha santer ne 


ne story of ‘The Fen Country.’ It is a novel out of the usual order. 
— pacbtagring Bagh oy of The Fon County and the easy, graceful style of 
* yp the author will be found thoroughly enjoyable.” —Chicago /nter-Ocean. 

hath ele dénodment is all that the most ardent romance-reader could desire.” —Chicago Even- 


‘No. 88. It Happened Yesterday. 
“) © By Freperick MarsHatt, author of “Claire Brandon.” 12mo. Papér, 50 
cents ; cloth, $1.00, 
"This is a story which shows a subtle and admirable literary art ; a story, $s seam celpacts, 
; ens & *' the end of the century,” but one which, unlike many of the latter-day essays 
4 "in what may be termed psychological fiction, succeeds in arresting and holding the reader’s 
i Seameeat San anes he able Se ¢ wild Wynd Claire Brandon, which will be re- 


‘By ADA CAMBRIDGE, author of « The Three Miss Kings,” fe: r2mo.. Paper, 
_ §0- cents ; cloth, $1.00. 

yi * Aswucliycomapunion-so the box of the Gether's-lormer efforts, und in some respect 

” uperior to any of them.”—Detroit Free Press. 
Bienes preter interesting and unusual story it is, and she has 
that is as rare as it is gratifying to the reader Its sur- 
sos ate > oe they are the rises that are met with so 
. A better story has not been pu in many moons,”— 


| By KATHARINE LEE, author of “ A Western Wildflower,” “In London Town,” 
ete, 12mo., Paper, os cents ; cloth, $1.00. 
ei of to the standard of the excellent Town and 
Fagg «ay Nae ems 8 novel i quite up the characters are well drawn, and there are 
‘sin strong scenes in the book.”—Char/eston News and Courier. 
2 well-written novel, full of interest from beginning to end.”— Brooklyn Standara- 


“iis Daina MacDonaLp, Gears of “Malcolm,” “Annals of a Quiet Neigh- ‘ 
_borhood,” etc. 12mo. Bere 50 cents ; rome $1.00. 
Sey, aed is beautifully written, 
: ‘wns Obey 
. “Mr, Tata saontta have a Sees tata sane will eagerly welcome a new one from 
‘the same prolific pen.’ —Syracuse Herald. 


io. 84. A Widower Indeed, 
‘By Ruopa BrovcHTon and ELIZABETH BisLanv. 12mo. Paper, 50 cents; 


Se shy ngoaee 
m eee ee. The whole wok is trong and well wort reading "—New York 
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FINANCIAL CONDITION, JUNE 30, 1891, 


OF THE 


NEW YORK LIFE INSURANCE COMPANY, 


WILLIAM H. BEERS, President. 


eee 





s INSURANCE DEPARTMENT OF THE STATE OF NEW YorK, 
ALBANY, N. Y., Fanuary 19, 1892. 
Pursuant to statute, and by request of the Company’s Board of Trustees, the undersigned, Super- 
intendent of the Insurance Department of the State of New York, has caused an examination of the 
conditions and affairs of the NEw YORK LIFE INSURANCE COMPANY to be made by the Deputy 
Superintendent of this Department. * * * ~ * * * + * * * 
This examination was made as of June 30, 1891, and on that date we find that its assets and liabili- 


ties were as follows : ASSETS. 


1. Appraised value of real estate owned by the Company as per Exhibit 1 - $13,225,038 59 
. Loans on bond and mortgage (first liens) on real estate, as per Exhibit2 - 20,825,483 64 

3. Loans secured by pledge of bends, sede, or other mashetelie collaterals, 
as per Exhibit3 - - - oe 3,509,500 00 

. Premium notes, loans or liens on policies in sia the reserve on each of 
such policies being in excess of all indebtedness thereon, as per Exhibit 4, 438,868 00 

. Market value of bonds, stocks, oma securities owned absolutely, a as per Ex- 


hibits- - - - - - 75,016,949 92 
. Cash in Company’s office - - - - - - - - - : 14,092 66 


. Cash in bank, except fixed deposits in foreign countries, included in Item 5, 2,610,094 52 
. Interest due and accrued on bonds and mortgages - . - - - - 427,210 31 
. Gross premiums due and unreported on policies in force $3,682,577 
. Gross deferred premiums on policies in force - 1,964,648 
. Annuity premiums uncollected - - - - 157,091 


. Total - - - - - - - - . $5,804,316 
. Deduct 20 per cent loading on above gross amount 1,160,863 


. Net amount of uncollected and deferred premiums - - - 4,643,453 00 
Total assets- - - - - - - - - = = +=§120,710,690 64 


LIABILITIES AND SURPLUS. 


. Net present value of all the outstanding policies in force on the 30th day of 

June, 1891, computed according to the combined experience table of mor- 

tality with 4 percent interest - - - - 105,010,324 00 
. Deduct net value of risks of this Company re- insured in other estevilh com- F 

panies - ee - - - - —, 402,120 00 








. Net re-insurance reserve - - - - - - - - - $104,608, 104 00 

Claims for matured endowments due and unpaid - - - - 39,019 00 
. Claims for death-losses unpaid [proofs and vouchers not complete] 990,507 00 
. Amounts due and unpaid on annuity claims - - - - - 146,550 8 
. Liability on account of lapsed policies - - - - - - 138,481 00 
. Premiums paid in advance - - - . ore - 79,353 00 


Total liabilities on policy-holders’ account - $106,002,014 81 
. Gross surplus on policy-holders’ account -_ - - 14,708,675 83 


Total liabilities - - - - - - - - - - . - $120,710,650 64 
. Estimated surplus, accrued on Tontine or other policies, the poets upen 

which are especially reserved for that class of policies . - 8,670,539 50 
. Estimated surplus accrued on all other policies = - - - - - - 6,038,136 33 

. * * 7 ¥ * + * * * + . * * +. 


Signed, JAMES F. PIERCE, Suferintendent. 
MICHAEL SHANNON, Deputy Superintendent. 





The above total surplus of $14,708,675.88 is exclusive of any amounts due 
‘from Agents, and is larger than the surplus of any other purely mutual life 
insurance company in the world. 








“BIG MEDICINE!”’ 


Exclaimed the savage spoiler on the African bat- 
tle-field, when rifling the poor soldier’s knapsack. 
“The Superior Medicine” 
is the unanimous verdict 
of the civilized world in re- 
gard to AYER’S Sarsapa- 
rilla. That it is superior to 
all other blood-purifiers is 
proved not only by the tes- 
timony of leading physi- 
cians and druggists, but 
by the practical test of 
countless patients covering 
a period of nearly half a 
century. AYER’S Sarsa- 
parilla is ‘der the most popular alterative in 
pharmacy — the one on which people place most 
reliance, its enviable reputation being due, not to 
sensational advertising, but to substantial merit. 
Everywhere, the standard Spring Medicine and 
Specific for all forms of Blood Disease, is 


AYER’S Sarsaparilla 


Prepared by Dr. J. C. Ayer & Co, Lowell, Mass. 


Has cured others, will cure you 


COSTIVENESS 


If-long neglected, is sure to result in Chronic Constipation, one of 
the most dangerous conditions of the system. To prevent this, 
the promptest as well as the safest and most effective remedy is 


Ayer’s Cathartic Pills 


Prepared by Dr. J. C. Ayer & Co., Lowell, Mass. 
Every dose effective. 
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[ J Baking Powder is 
NO K; B I absolutely pure. No 


other equals it, or 


Y approaches it in 
leavening strength, 


purity, or whole- 
someness. (See U. S. Gov’t Reports.) No other is made from 
cream of tartar specially refined for it and chemically pure. No 
other makes such light, sweet, finely-flavored, and wholesome 
food. No other will maintain its strength without loss until 
used, or will make bread or cake that will keep fresh so long, or 
that can be eaten hot with impunity, even by dyspeptics.. No 
other is so economical. 
The official chemists of the United States and Canada, State 
analysts, municipal boards of health, and physicians indorse 
the great qualities of the Royal Baking Powder. 

















Gold Medal, Paris Expositions, 
1878 #° 1889, 


JOSEPH GILLOTT’S 
STEEL PENS. 


THE MOST PERFECT OF PENS. 
For ARTISTIC UsE in Fine Drawin Nos. 6 
(The celebrated Crowquill), 290 ptr nO Gite: 
For FINE WRITING, Nos. 303, 604, and Ladies’, 
170. 
For BroaD Writinc, N 
Point, fey os. 294, 389, and Stub 
For GENERAL WRITING, Nos. 404, 332, 390, and 


JOSEPH GILLOTT & SONS, 
gt John Street, N. Y. 
HENRY HOE, Sole Agent. 


Dr. William A. Hammond’ Sanitaria, 


WASHINGTON, D. C. 





altogether unexampled in the history of private hospitals. little more two years 


Tea institution, which was opened on the 7th of Jan % a0, bes met with a d of success 
ou 
have elapsed since its inauguration, nearly four hundred patients icted with 


DISEASES OF THE NERVOUS SYSTEM 


have been treated within its walls. In consequence of the acquired experience show the advisa- 
— of such a course, arrangements have been made to enlarge the “~~ of the SA ARIUM by 

g two additional departments—one for the Diseases peculiar to Women, and one for the Dis- 
eases of the Throat and Nose. The department of 


DISEASES OF WOMEN 


will be under the immediate of Dr. E. L. Tompkins, who, as house pagan and surgeon of 
the New York Post-Graduate Medical School and Hospital, and as one of the icians of the G 

| periment of the Demilt Dis . New York o and further, during his service of two 
years as it physician of the HAMMOND SANITARIUM, acquired large experience in Gynx- 
ecological Medicine and Surgery. The department of 


DISEASES OF THE THROAT AND NOSE 


will be under the immediate management of Dr. Amory Cuapry, whose education in the Medi- 
cal Schools Hospitals of Vienna, London, and New York, d which time he had every 
facility for and treating cases of it and Nose Disease, is a guarantee of his qualifications. 


Dr. nents cantante during many years bas convinced him that most diseases embraced 
within the above- classes can be ——- much more successfully in an institution of this kind, 
ander the constant su jon of the physician, and with the aid of means not otherwise at command, 
than when the patients are seen by their medical advisers at intervals of several hours or days. 








Sheridan Avenue. The position is the highest in the immediate vicinity of Washington, the soil 

is toi, all the surroundings are free from noxious influences. It is readily reached by the 

F mth Street Railway, the cars of which run almost to the doors. The building is very large 
and as perfect in structure and arrangement as is possible from a knowledge of sanitary science and of 
the requirements of such an institution. It accommodates about thirty patients. So far as the rooms, 
table, etc., are concerned, they are equa) to such as exist in the best hotels of our large cities. Electricity 
in all its forms, baths, douches, m , inhalatione, nursing, etc., are provided as may be required by 
patients, in addition to such other m cal treatment as may be deemed advisable. 
_ Alarge Solarium for-sun-baths and exercise in cold or inclement weather, and heated with steam 
‘n winter, is constructed on top of the main building. 


Each patient is thoroughly examined by Dr. Hammond, and receives his daily personal attention. 
For further information Dr. Hammond can be addressed at the 


SAN/TAR/UM, 
Fourteenth St. and Sheridan Ave., Washington, D.C. 


de: SANITARIUM ie situated on Columbia Heights, at the corner of Fourteenth Street and 
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“THE KING OF NINETEENTH-CENTURY REVIEWS.” 





il 


Subscription price . ... 85.00 

HE ARENA FOR 1892. asone Ave Portfolic - + 4.60 

“ . $9.00 
TW duet x “Rustica”? Jouiel Fims We send The Arena and 


and Observer. 


Portfolio, postpaid, ior 85.20 





Tue Arena for 1892 will eclipse its previous brilliant record in the strength and ability 
of its contributions. As in the past, it will continue to be the most aggressive, fearless, and 
outspoken review of the age. All great living issues will be fully, freely, and impartially 
discussed by the foremost thinkers of our day. Great wrongs and growing evils will be 
unmasked without fear or favor, while the root problems underlying civilization will be more 
fully discussed than in the pages of any other review. 


SOME SPECIAL FEATURES FOR 1892. 


I “A of Office,’’ by Hamlin 
Garland, which opens in the January AREna. 
This ts, without question, one of the greatest 
novels ever written by an American author. 
It deals with the social, economic, and political 
conditions of the modern West, and is char- 
acterized by beauty and strength. A golden 
thread of love runs through the woof and web 
of this great story, which opens in Iowa, shifts 
its scenes to Kansas, and closes in the National 
Capitol. ‘A Spom or Orrice” will be the 
~ > panel story in 1892, and you should 

it. 


I. Popular Social and Economic 
Problems. It will be an encyclopedia of 
social, economic, and political information, 
giving its readers a masterly e tion of the 
true conditions and needs of the present, de- 
picting the evils of the hour, and suggesting 
remedies calculated to secure @ wider meed 
justice and liberty for the great toiling mi 
tons of our land. From its inception Tae 
Arena has been THE &TEADFAST CHAMPION OF 
THE PEOPLE, absolutely fearless in its denuncia- 
tion of plutocracy, monopoly, and all means 
and measures which wron the multitude or in- 
Sringe upon the liberty of the humblest citizen. 

Tdi. Science. During 
1892 THz Arena will bave the ablest, most 
authoritati ve, and brilliant series of mg me ever 
published on psychical science, by leading 
thinkers of the New World and the Old. 

IV. The Condition of Woman 

the World, Recognizing 


the fact that the present is the cycle of woman. 
Tue Arena for 1892 will contain a brilliant an 
on the condition of 
woman throughout world. The open’ 
appears in the Jan 


paper number. 4 
KN. Sannaris, Ph. D., of the National Uni- 
versity of Greece. It is on “Women in Mo- 
hammedan Lands.”’ 


V. Scientific Papers. Popular 
eae on scientific subjects by the most pro- 
‘ound, thinkers of the age will also be a feature 
of Tne Arena for 1892. The first paper of 
this series — in the December Arzwa, by 
the eminent French astronomer, Camille Flam- 
marion, on “ Recent Discoveries in the Heav- 
ens.” The second is by the great English 
scientist, Alfred Kussel Wallace, on “‘ Human 
Progress, Past and Future.” 


VI. Religious and Educational 
Problems and Social Conditions wi)! 
be fully and freely presented by the master- 
spirits in each department of thought. 

VII. Short Stories and 

hies. Each issue will contain, in ad 

Mr. Garland’s great novel, a brilliant short 
story or a bi of some eminent . 
thus every member of the family will pail the 
arrival of Taz Arena with delight. 

VIII. Full-page Portraits and 
Illustrations. [ach issue will contain 
superb full-page portraits of distinguished 

rsonages, with autographs prin on 8 
eavy plate paper. 


powerful series of 





A FEW CONTRIBUTORS TO THE ARENA. 


In order to indicate the breadth, ecope, and au- 
thoritative character of the contributions to Taz 
ARENA, we mention a few recent contributors : 
Pres. Chas. W. Eliot, of Harvard, Alfred Russel 
Wallace, D.C.L., Camille Flammarion, Emilio 
Castelar, Rev. Lyman Abbott, D. D., Mary A. Liver- 
more, Rev. Minot J. Savage, Count Leo Tolstol, 
Prof. N. S. Shaler, of Harvard, Henry G . 
Edgar Fawcett, Rev. R. Heber Newton, Hamlin 


Garland, Helen H. Gardener, Prof. J. R. Buchanan’ 
Senator John T. M , of Alabama, Hon. Henry 
Cabot M.C., Hon. David A. Wells, Hon. 
W. C. P. inridge, ex-Senator Wade Hamp- 
ton, Helena Modjeska, Helen Campbell, C. Wood 
Davis, Rev. Edward Everett Hale, Rev. Chas. F. 
Deems, Prof. W. 8. Scarborough, Frances E. Wil- 
lard, Rabbi Solomon Schindler, etc., etc. 


OUR MAGNIFICENT PREMIUM. 


Every subscriber to Toe ARrENa for 1892, who 
Pare twenty cents extra for packing and postage, 
will receive the magnificent Arena Art Port- 
folio, a twenty-four portraits of the 
world’s greatest thinkers, such as Gladstone, Her- 
bert Spencer, Charles Darwin, Camille Flammari- 
on, Count Toistol. wets Brooks, James 
Russell Lowell, J. G. Whittier, Rev. Minot J. 

, Pres. Chas. W. Eliot, of Harvard — 
A. Livermore, Frances E. Willard, Oliver Wendell 


Subscription price of The Arena, with Premium, 
- Is $5.20; single copies, 50 cents. 


Holmes, etc. Ezech portrait is printed on the heavi- 
est coated plate Paper. with India Tint, on sheets 
8 x 10 inches. “oe of each — is 
oe ee. They are bound in a beau port- 
folio with white ribbon. The retail price of 
the io is $4.00. We furnish all annual enb- 
ecri to Tue Arena the above moquiioust 
cee wan tee Sosaty ye Ae Ip de- 
Ta expenee of packing a , 

oaepie copy of THE Aneea sent for 20 Cents, 


ARENA PUBLISHING CO., 
Boston, Mass. 
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ECLECTIC MAGAZINE 


colle 


Foreign Literature, Science, and Art. 
“THE LITERATURE OF THE WORLD.” 


1I892—48TH YEAR. 


The Ecitectic MaGazine reproduces from foreign periodicals all those articles 
which are valuable to American readers. Its field of selection embraces all the lead- 
ing Foreign Reviews, Magazines, and Journals, and the tastes of all classes of intelli- 

ent readers are conselael in the articles presented. The most masterly discussions 
in Science, Philosophy, Literature, History, and Criticism ; the fresh- 
e3t and liveliest sketches in Biography, Adventure, and Travel; the most 
brilliant Poems and Short Stories ; and the latest studies in Current Polé- 
tics and Social Life from 


THE ABLEST WRITERS IN THE WORLD 


will be found in its pages. 

The yearly numbers of the Ec.iectic comprise 1728 pages—almost a library in 
itself—of the most valuable and instructive reading. Its Editorial art- 
ments comprise LITERARY NOTICES dealing with current Home Books, 
Foreign Litevatiy Notes, Science, and Art, summarizing briefly the new 
discoveries and achievements in this field, and consisting of choice extracts from new 
books and foreign journals. These departments are of great value to the readers of 
the Ec.ectic. 

The following are the names of a few of the leading authors whose articles may 
be expected to appear in the pages of the Eciecrtic for the coming year: 











AUTHOR®S. 
Rt. Hon. W. E. Guapstone, Cardinal MANNING, 
ALFRED TENNYSON, Ernest RENAN, 
HERBERT SPENCER, Count Lyor To.srtot, 
Prof. Hux ey, R. D. BLackMorE, 
Prof. TYNDALL, ANDREW LANG, 
J. Norman Lockyer, F. R.S., Tuomas Harpy, 
Sir Joun Luspock, Ropert BucHaNnan, 
Grorce J. RoMANES, W. H. Matiock, 
Prof. A. H. Sayre, Prof. Erxst HAEcKEL, 
Prof. Max MC LER, Henry TAINeE, 
Prof. Owen, Prof. J. R. SEELEY, 
Epwarp A. Freeman, D.C. L., James Hurron, 
James AnTHoNy FRoupg, FREDERICK HARRISON, 
Tuomas Huaues, Mrs. OLIPHANT, 
ALGERNON CHARLES SWINBURNE, Kari Buinp, 
Wituiam Back, Emitio CASTELAR, 

Ete., ete. 


W hele the aim of the ECLECTIC is to interest all classes of enteliigons readers, its special 

gure is to stimulate thought on the higher lines; and it commends itself particularly to 

eachers, Scholars, Lawyers, Clergymen, and all who desire to keep abreast of the intellectual 
progress of the age. 


_TERMS: Single copies, 45 cents; one copy one year, $5.00; five copies, $20.00. 
Trial subscription for three months, $1.00. The Eciectic and any $4.00 Magazine 
to one address, $8.00, Postace FREE To ALL SUBSCRIBERS. 


E. R. PELTON, Publisher, 
25 Bond Street. New York. 
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THE NEW WORLD. 


HERE was issued in March, 1892, the first number of a 
Quarterly Review of Religion, Ethics, and Theology, bearing 
the above name. Each number will contain 200 pages, three fourths 
of which will be devoted to articles of solid worth, and the re- 
mainder to careful reviews of important new books, in the field 
which the periodical is to cultivate, and a survey of valuable and 
pertinent articles in other reviews. 

THE NEW WORLD will be under the charge of an Editorial 
Board consisting of Professors Charles Carroll Everett and Crawford 
Howell Toy, of Harvard University; President Orello Cone, of 
Buchtel College; and Rev. Nicholas Paine Gilman (the managing 
editor, to be addressed at No. 25 Beacon Street, Boston). It will 
discuss the great problems of religion, ethics, and theology in a lib- 
eral and progressive spirit. The co-operation has been secured of 
numerous eminent students of theology and exponents of religion, 
at home and abroad; and the new quarterly will be open to able 
and constructive thinkers without regard to sectarian lines. THE 
NEW WORLD which the editors have in mind is that which is de- 
veloping under the light of modern science, philosophy, criticism, 
and philanthropy—all of which, rightly viewed, are the friends and 
helpers of enduring religious faith. To positive and constructive 
statements of such an order of things, as distinguished from the 
old world of sectarianism, obscurantism, and dogmatism, THE NEW 
WORLD is pledged. 

The first number contains the following articles, besides reviews 
of recent important books : ¢ 





The Evolution of Christianity, Lyman Assort. 
The Historic and the Ideal Christ, C. C. Everett. 
The Future of Liberal Religion in America, J. G. ScHuRMAN. 


The Common, the Commonplace, and the Romantic, W. R. 
ALGER. ~ 


Abraham Kuenen, C. H. Toy. 

The Theistic Development of Buddhism, J. Estiin CARPENTER. 
The New Orthodoxy, E. H. Hatt. 

Between the Testaments, Rev. THomas R. SLICER. 





Yearly Subscription, $3.00. Single Numbers, 75 cents. 


BosTON AND NEW YoRK: HOUGHTON, MIFFLIN & CO. 





TY 
LIGOGOGRAVORE 


CO. ) 











157 W. 25d Street, ew York. 


Illustrative and Pictorial Work of the Highest Class 
only by the 


PHOTO-GRAVURE, 
PHOTO-GELATINE, PROCESSES. 
HALF-TONE BLOCK, 


Our processes are suitable for the reproduction of all classes of 
Art, Scientific and Commercial Work, the price varying according to 
the process used. 

While PHOTO-GELATINE printing is marked by the deli- 
cacy of its results, the characteristic feature of PHOTO-GRAVURE 
is its strength and richness. Where price is an object, we furnish 
editions from HALF-TONE BLOCKS, but we do not furnish 
the blocks themselves, as we find that success in this process de- 
pends as much on the printing as on the block. 

















Our Gallery is fitted to produce negatives of all sizes 
up to 24x30 in., by the best ortho-chromatic 
methods. 





SUN AND SHADE. 


SAMPLES AND ESTIMATES FURNISHED OF 


Catalogues, Souvenirs, Mennes, Book Ilinstrations, Works of Art, ete, 








HEMPSTEAD INSTITUTE, 


HEMPSTEAD, LONG ISLAND. 
ALWAYS OPEN. 





Tuis widely known school, established nearly thirty years ago, has had a useful career 
educating thoysands of pupils of both sexes. It is easy of access, forty minutes from New 
York, in a healthful region, which is embellished with natural beauties or artificial adorn- 
ments. Thorough ie is made for the various walks in lite, or for college. Special at- 
tention is paid to English branches, Modern , calisthenics, elocution, receive due 
attention ; songs and games entertain and cheer the weary. Male or female scholars are 
taken ; all have careful supervision and discipline, To those who apply now, the terms will 
be $150 to $250 a year, according to age. Write for circular.—PRuncipat. 


New York | c CHER 
Illustrated. JSCHE 


A PICTORIAL DELINEATION OF Sold at Moderate Prices. 
Rented and Exchanged. 


Street Scenes, 
Buildings, 


River Views, 
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AND OTHER PICTURESQUE FEATURES | The FISCHER PIANOS are used 


OF THE GREAT METROPOLIS, iby the best artists, and will be found 
iin homes of «refinement, taste, and 
With Maps. Large Svo. Illustrated | musical culture. 
cover. Price, 50 cents. 


WAREROOMS: 


(10 FIFTH AVENUE, 


D. APPLETON & CO., Publishers, 
1, 3, &5 Bond Street, New York. 


























The New Drill Regulations for Infantry. 


As approved by the Secretary of War. Superseding Upton’s Tactics, heretofore 
the authorized standard for the United States Army. Bound in blue leather, 
with tuck, 75 cents ; in stiff paper covers, 30 cents. 


Messrs. D. Appleton & Co. have issued an edition of tie New Regulations (similar in size 
and style to their previous edition of Upton’s Tactics), which contains not only the complete 
text, plates, and illustrations, identical with the copy issued to the Army from Headquarters, 
but includes in addition the paragraphs from Army Regulations referred to therein. 

This edition has been adopted by the State authorities of New York and Rhode Island for 
use of the National Guard in those States. Members of the militia, mstructors in military 
schools, and others desiring the most complete volume, the accuracy of which is guaranteed, 
should provide themselves with D. Appleton & Co.’s edition. 








WALLACE A. BARTLETT, 
THE HORSE: | Principal Examiner U. 8. Patent Office, 1875-1883. 


‘ . SOLICITOR OF 
A Study in Natural History. By Wiitiam | - nie 
H. Frower, C. B., Director in the Brit- | PATENTS, 
ish Natural History Museum. The | Coene Ane Sena, 
second volume in the Mopgrn Science 630 F STREBT, cor, 7th, WASHINGTON, D. 0. 
Series, edited by Sir Jon Lussock. W ALNUT L, H 
12mo. Cloth, $1.00. ODGE OSPITAL, 
HARTFORD, CONN. 
Organized in 1880 for the special Medical Treat- 


ment of ALCOHOL and OPIUM 
INEBRIATES. 





The first volume in this series was *‘ The 
Cause of an Ice Age,’”’ by Sir Rosert Batt, 
F, R.8., Royal Astronomer of Ireland. Others | 


to follow are: ‘* The Oak: A Study in Bot- | )LLEGANTLY situated in the oubarbs ef the 

’ . Bis 4 city, with every appointment and appliance 
any,” by H. Marsmatt Warp, F.R.S.; | forthe treatment of this class of cases, including 
Turkish, Russian, Roman, Saline, and Medicated 
| Baths. Each case comes under the direct personal 
| care of the physician. Experience shows that a 


‘*The Laws and Properties of Matter,” by 

R. T. Grazesroox, F. R. 8., Fellow of Trinity 
College, Cambridge. The series is designed 

all are benefited from the application of exact ~ 

8 


bo mest the needs of the educated layman. ee and scientific measures. This institution 
Each book will be complete in itself, and, | founded on the yol-sesngnioes fost that Jnebriety 
: sant: : : is a disease and curable, an se cases require 
while thoroughly scientific in treatment, its | reat, change of thought and living ; in the best 
subject will, as far as possible, be presented eurreundings, together with every means known 
in language divested of needless technicalities. | t Science and experience to bring about this 


P e - | result. Applications and all inquiries should be 
Illustrations will be given Wherever needed | addressed 


T. D. OROTHERS, M. D., & 
by the text. | dye 


ERFEST fe 
ENGIL APPLETONS’ 
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| DICTIONARY OF 
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large proportion of these cases are curable, and 





NEW YORK 
AND ITS VICINITY. 


| An Alphabetically Arranged Index 
to all Places, Societies, Institu- 


tions, Amusements, etc. 
Pronounced by thousands the Best Machine for 


OFFICE, HOME AND SCHOOL. | habeas oar 

Makes a Perfect Point and Never Breaks the Lead. 

All Stationers Sell it. | Send for circular. THIRTEENTH YEAR. 

Sent prepaid to any responsible business house on trial | 
"y for ten days, for $1.75. 

The Perfect Pencil Pointer Company, P®Pe 30 cents; flexible cloth, 
105 Mippiz Street, PortLanp, Maine. 60 cents. 
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de France et de l’Etranger .- 





THE ART OF 
AUTHORSHIP. 


Literary Reminiscences, Methods of Work, 
and Advice to Young Beginners. 
A Symposium of One Hundred and Seventy 


Famous Writers. Compiled and 
edited by Georce Bainton. 


t2mo. Cloth, untrimmed edges, $1.25. 


«It is a great collection which Mr. Bainton 
has made, instructive doubtless, and entertain- 
ing certainly."—New York Sun. 


‘*The letters may be read at length with 
much interest, since they are really for the 
most part autobiographic fragments, and 
throw light upon the habits and methods of 
many. writess.well knewn to the world.” —New 
York Tribune. 


D. APPLETON & CO., Pustisuers, 


1, 3, & 5 Bono Street, New York. 


THE “HOW I WAS 
EDUCATED” PAPERS. 


8vo. Paper cover. 





Price, 30 cts. 





D. APPLETON & CO., Pustisuers, 
1, 3, & 5 Bonn Street, New York. 





The | 
Illustrated American 


THE HANDSOMEST 


WEEKLY NEWS MAGAZINE 


IN THE WORLD. 


Great Illustrations, Great Articles, and 
a Weekly Epitome of the History 
of Nations. 


AN AMERICAN PAPER for the AMERICAN PEOPLE. 


A Beautiful and Valuable Addition 
to the Library Tadle. 


Price, 25 Cents. $10.00 per Year. 
$5.00 Six Months. 





The Monthly 
Illustrated American 


THE RICHEST AND CHEAPEST 
ILLUSTRATED MAGAZINE 
IN THE WORLD. 


ONE DOLLAR A YEAR. 


THE ILLUSTRATED AMERICAN PUBLISHING CO., 


Astor Prace, New Yorn Crrv. 

















Armes 














banal nshin ag OK shyla, SE tee ee 


THE COMPARATIVE ANATOMY OF 
THE DOMESTICATED ANIMALS. 


By A. CHAUVEAU, M.D., LL. D., 


Inspector-General of Veterinary Schools in France; Member of the French Academy of Sciences, éte, { % 


Seconp Enotisn Eprrion, TRANSLATED AND EDITED BY 


GEORGE FLEMING, C.B., F.R.C.V.S., etc., 


Examiner in Anatomy for the Royal College of Veterinary Surgeons, etc. 


With 585 Illustrations. 1084 pages - - - S8vo. Cloth, $7.00. 


New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 








° WHEN YOU ASK FOR 
(—Cecel (CZ tf COLLARS 

SAVANTA and CUFFS 

your outfitter will understand one of 

Pi a a two things: Either your request indi- 
N y\ cates a preference born of experience, 


or that you purpose putting our claims 

to proof. WHAT DO WE CLAIM? 

It is not our province to disparage 
other makes or methods in order 
to demonstrate the superiority of 


“C444” Collars and Cuffs 


THE MATTER IS A SIMPLE ONE. Thousands have already satisfied them- 
selves, and you can easily do so; FOR IT’S THIS WAY: You're a careful 
dresser, a close observer of style, and perhaps the Collars. and Cuffs 
you've been wearing have pleased, except that they ‘‘don’t wear 
worth a cent.” How often you've said something like that! 


“C4%"’ Collars and Cuffs are made of a firm, round- 
thread linen, guaranteed by its makers, and of a grade. 
not used by any other manufacturers. 

In FIT, FINISH, STYLE, and DURABILITY the "(@Zece%4” 
Collars and Cuffs are the best—but talk won't prove it! 

The SAVANTA is a new close-spaced bent-point, very comfortable, 
and ‘‘ good form” for all occasions. AT ALL LEADING OUTFITTERS. 


CLUETT, COON & CO., MAKERS. 


Factory, TROY, N.Y. 
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q Books that have 


LANGUAGE ‘spans tui’ © - Helped Me.” 


Actually Spoken and Mastered in Ten Weeks with- 
out jeaving your homes by Dr. Rosenthal’s Meisterschaft 


System. sscth Thousand. .Pupils taught as if actually in the By Epwarp E. Hats, Prof. Wixtiam T. 
presence of the teacher 


. . Harris, President Joun Bascom, An- 
Terms for membership 

prew Lane, Prof. A. P. Prasopy, 
$5.00 for each Lan- J 
guage. All ques- Epwarp Eaeteston, A. Jessop, Jean- 


tions answered and all exercises corrected free of charge. werre L. Gitpgr, Branper Mar- 
Specimen Copies, Part I, 25 cents. Send for Circulars. . THews, Tnomas Hitt, Monovre D. 


THE MEISTERSCHAFT PUBLISHING CO. proaiess eo ‘vse Edacatea” 


No. 196 metal 
Summer STREET paper cover. Price, 30 cte. 
Boston, Mass. IN 0 WEEKS. = 


|). APPLETON & CO., Pcstisntrs, 
| 1, 3, & 5 Bond St., New York. 
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or Bancroft. 


ence is of the highest value in this short life of ours. 


will here find his: own symptoms and condition exactly described in 
the very words of truthful and get-at-able people. 

The volume is DRS. STARKEY & PALEN’S Brochure, describing their 
COMPOUND OXYGEN Treatment. It has often turned the whole life course of a 
reader. - The ground it covers is as wide as human suffering ; the facts it sets forth as 
reliable as those of Lossing or Bancroft. 

Will you profit by the experience of others? It may be too late, when you get 
experience of your own. Send for the book atleast. It is to be had for the asking. 

Drs. STARKEY & PALEN, 1529 Arch Street, Philadelphia, Pa. 


120 Sutter St., San Francisco, Cal. 66 Church St., Toronto, Canada. 





GREAT LEADERS: 


HISTORIC PORTRAITS FROM THE GREAT HISTORIANS. 


SeLEcTED, wir Nores anp Brizr Biocrarnicat SKETCHEs, 


By G. T. FERRIS. 





With Sixteen Engraved Portraits. 12mo, cloth, Price, $1.75. 





The Historic Portraits of this work are eighty in number, drawn from the writings of 
Prvrarcn, Grote, Grsson, Curtivs, Momsen, Froupe, Hume, Macavutay, Lecxy, Green, 
Triers, Taine, Prescott, Mortey, and other historians. The selections begin with Themis- 
tocles, and end with Wellington. 





New York: D. APPLETON & CO., Publishers, 1, 8, & 5 Bond Street. 















A Book. A book with a purpose. Not for 
a\ the well and hearty ; rather for the sick and weak, 
¥ “other half” of humanity. The book is prac- 
tical—it appeals to the common sense of common 
folks. It is historical—as trustworthy as Lossing 


History repeats itself. So does disease. Self- 
absorption (and a physician sometimes) leads each 
pas in ill health to think he is traveling an un- 

nown way of suffering. Would such an one but 
look about him he would find that he was one of a 
large procession. This fact can be turned to advant- 
age by the wise sufferer, because identical experi- 


How eagerly we listen to the acquaintance whose 
experience of ill health matches our own. The book referred 
to contains just this—500 times multiplied. Every sufferer 


A WORLD-RENOWNED REMEDY for HOARSENESS.? 
COUGHS, ASTHMA, and CATARRH. A neglected Cough or 
Sore Throat frequently results in an incurable Lung Disease 
or Chronic Throat Trouble. Acting directly on the inflamed‘ 
parts, they give prompt relief. A standard remedy; sold 
everywhere, and .ecommended by physicians for over 
forty years. Singers and Speakers use them to clear the voice. 
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BRYANT SCHOOL, ROSLYN, L. 1. 


A BEAUTIFUL RESIDENCE, IN AN ELEGANT STONE MANSION. 











Preparation for College, Business, or West Point. 
HEALTHFUL. NEAR NEW YORK. A CELEBRATED AMERICAN SCHOOL. 


This article is written to help —x- in the choice of a school. Bryant School ¥ 1, the hilly region of 
— Island, which, surrounded by ocean and sound, is famed for salubrity. poet Sipe — may 
thy New Yorkers, selected as their nome in erence to all — 
mild, warm in winter, cool in summer ; air and sky have the Italian beauty, soft tints, Bm w. of other 
seashore countries. Sparkling water, filtered in hills of sandy gravel, suing in springs at the cliff’s base, 
driven by a ram to the top of the villa, is supplied for drinking and all purposes. Pure air and water cause 
rapid growth and ect health in the echo Abundant ventilation grovente headache No lesson has 
i = = sickness this year, which is most comforting to parents and gratif. to the Faculty. The 
yn Castle, built by a rich omermen Be for his — has nearly 50 rooms, high, light, airy, comfor- 
table. Qeantaral. The villa stands on a cliff b mag Dar, poeteory safe for sail gating or ae At 
the foot of the cliff is the School dock, where un Paget on | of the pal or other 
sible person, start on ro excursions after study 7 boats of the school or in their own, which they 1 
leave to bring from home. metimes they rourn with enough fresh fish to supply the table for capper. 
The cliff and 14 acres belon ing to to the School are partly in lawn, and tennis ground, partly covered with 
ancient forests. Inters sae are seats; resting here in summer My PSound with Virgil in hand, 
the student sees, through flicker oliage, the bright sky, shining bay, ys Soun an passing sails. 
All around is romantic and beautiful, inviting to walks and recreation ; refresbed, the 
scholar returns with zest to books and recitations. Ill catalogue. 





View or Hempsteap Lnstituts, Hemupsreap, L. L. 


HIS wiaely-known school, established nearly 80 years ago, has had a long and 
useful career, educating thousands of pupils of both sexes. It is easy of access, 
within 40 minutes of New York, in a healthful region, embellished with many 
natural beauties or artificial adornments. Thorough preparation is made for all 

the walks of life or for college. Special attention is paid to English branches. Modern 
languages ; calisthenics ; songs; games. Male or female scholars taken; careful super- 
vision and discipline. To those who apply at once, terms will be $150 to $250 a year, 
according to age.—PRINCIPAL. [Mention this Paper.] 
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OCEAN STEAMSHIPS. | 


A Popular Account of their Construction, Develop- 
ment, Management, and Appliances. 


BY VARIOUS AUTHORITIES. 


With Ninety-six Illustrations. 8vo. $3.00. 


“It is as full of interest as the latest novels, and contains a large 
amount of the most valuable information.”—ew York Journal of 
Commerce 


** A volume conspicuous for timeliness of subject and excellence 
of material. The information herein contained is varied, and much 
of it is new. To the average reader the — part of it will bea 
revelation, for comparatively few persons know anything about the 
construction, equipment, or management of those wonderful public 
carriers, whose further perfection in style and speed is one of the 
great scientific problems of the age.""—New York World. 


*,* Sold by all booksellers, or sent, post-paid, by 
CHARLES SCRIBNER’S SONS, 


743-745 Broadway, New York. ON THE BRIDGE. ' 





THIRD EDITION. 


THE FAITH DOCTOR. 


By EDWARD EGGLESTON, 
Author of “* The Hoosier Schoolmaster,”’ ‘‘ The Circuit Rider,” etc. 
12mo, cloth - : : ° : : : : - Price, $1.50. 
“It is extremely fortunate that the one subject indicated in the title should have falien into such 
t hands.” —Pitisburgh Chronicle- 7: ph. 
= delightful story would alone be cient to place Mr. Eggleston in the front rank of 


ican writers of fiction."\— Chicago Tribune. 
“ The subject is treated with perfect fidelity and artistic truthfulness.""— The Critic. 


New York: D. APPLETON & OO., Publishers, 1, 3, & 5 Bond Street. 


ISSUED __ as : SINGLE 
MONTHLY. UJ M AN COPIES, 
— 10 Cents. 
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Terms, $1.00 AW aieaee 
Clubs at 


i. TRRALTH/ ==. 


Homantty anp Heats is devoted to the interest of every man, woman, and child. 
We are all God’s children. Homaniry axp Hearts is a Religious, Educational Family 
Journal, illustrated by Photo-Engravings of Persons, Travel, and Animals. It will embrace 
pen-pictures of people known and worth knowing. A Trip around the World for $650; 
illustrated by scenery from New York to California; in Australia and on the way home 
via the Isthmus of Suez. It will treat of living issues and topics of general practical 
interest, as Labor Equity and Educational Socialism; Marriage, Parentage, and Heredity ; 
Poverty and Wealth; Vice and Virtue; Reformatory Institutions; Insane Asylum Abuses; 
Capital Punishment; Crime and its Cure; Health Secrets; Bureau of Hygiene and Medi- 
cine; Home Sanitation and Modern Plumbing; The Care of the Teeth and Feet; The 
Foods necessary to Manual and Mental Labor; The Value of Exercise, Ventilation, and 
Sunshine. 

Liberal Commissions to Agents. 

ACENTS WANTED in every Church, School, and Society, in cities, towns, and 
villages in the United States and Canada. 

Correspondence invited. Send stamp and a list of names for sample copies. 

For terms, agencies, and advertising rates, address, with stamp, 


HUMANITY PUBLISHING CO., 
18 Clinton Place, New York City. 





The Scientific Americay, 


FOR 


1892. 


The Most Popular Scientific Paper in the World. 


Weekly, $3.00 a Year; $1.50 Six Months. 





Tuts unrivaled periodical, which is now in its 
forty-se year, continues to main- 
ny high reputation for excellence, and 
énjoys the largest circulation ever attained 
by any scientific publication. Every number 
contains sixteen large pages, beautifully print- 
ed, el tly illustrated ; it presents in popu- 
lar style a descriptive record of the most 
novel, interesting, and important advances in 
Science, Arts, and Manufactures. It shows 
the progress of the World in respect to New 
Discoveries and Improvements, embracing 
Machinery, Mechanical Works, Engineering 
in all branches, Chemistry, Metallurgy, Elec- 
tricity, Light, Heat, Architecture, Domestic 
Economy, Agriculture, Natural History, ete. 
It abounds with fresh and interesting subjects 
for discussion, thought, or experiment. It 
tends to improve the mind; encourages to 
self-exertion, aeons and development ; fur- 
nishes hundreds of useful suggestions for 





business, and for simple, light, and profitable 
occupations. It promotes Industry, Poagen, 


Thrift, and Intelligence in every community 
where it circulates. 

Tne Screntiric American should have a 
place in every Dwelling, Shop, Office, School, 
or Library. Workmen, Foremen, Engineers, 
Superintendents, Directors, Presidents, Of- 
ficials, Merchants, Farmers, Teachers, Law- 
yers, Physicians, Clergymen—People in ev- 
ery walk and profession in life, will derive 
satisfaction and benefit from a regular read- 
ing of Tue Screntiric AMERICAN, 

As an instructor for the young it is ot 
peculiar advantage. Try it.—Subscribe for 
yourself—it will bring you valuable ideas; 
subscribe for your sons—it will make them 
manly and self-reliant; subscribe for your 
workmen—it will please and assist their 
labor; subscribe for your friends—it will be 
om | to give them a practical lift in life. 

‘Terms, $3.00 a year; $1.50 six months. 
Specimen copies free, Remit by Postal Order 
or Check. MUNN & CO., Publishers, 

361 Broadway, New York. 





The Scientific American Sapylement. 


Tue Sorentiric American SuPpPLEMENT is 
a separate and distinct publication from THe | 
ScrentiFic American, but is uniform there- 
with in size, every number containing sixteen 
large pages. Tue Screntiric American Sup- 
PLEMENT is published weekly, and includes a | 
very wide range of contents. It presents the 
most recent papers by eminent writers in all 
the principal departments of Science and the | 
Usetul Arts, embracing Biology 
Mineralogy, Natural History, Geogra 
Archeology, Astronomy, Chemistry, Elec- | 
tricity; Light, Heat, Mechanical Engineering, | 
Steam and Railway ineering, Mining, | 
Ship-Building, Marine Engineering, Pho- | 
tography, Technology, Manufi ing Indus- | 
tries, Sani Engineering, Agriculture, | 
Horticulture, Domestic Economy, Biography, | 
Medicine, ete. A vast amount of fresh and 
valuable information pertaining to these and | 
allied subjects is given, the whole profusely 
illustrated with engravings. 

The most im nS Bagineareng Works, | 
Mechanisms, and Manufactures at nome and | 
abroad are represented and described in the 
SupPLeMENrT. 

Price for the Supplement, $5 a Year. 
or one copy of Tue Screntiric AMERICAN and | 
one copy of SupPLEMENT, both mailed for one 
year for $7. Address and remit by Postal 
Order or Check, MUNN & CO., 

361 Broadway, New York, 
Publishers Screntiric AMERICAN. 


SCIENTIFIC BOOKS 
Of every kind promptly furnished by Munn 
& Co., Publishers of Tar Screntiric AmMeRri- 
van, 361 Broadway, New York. | 


Geology, | 
Y> | 


CATALOGUE OF VALUABLE PAPERS CONTAINED 
IN THE Screntiric AMERICAN SUPPLEMENT 


SENT FREE TO ANY ADDRESS. 


This Catalogue, covering 20 large quarto 
» gives the title and supplement number 
‘or nearly two thousand valuable and impor- 
tant Scientific Papers or Essays. If you wish 
to find the latest published information con- 
cerning apy new process, any branch of En- 
— or Mechanical work, any Industrial 
rt, any Manufacture, or any Scientific Sub- 
ject or Discovery, consult this Catalogue. 
nt free. MUNN & CO., Publishers, 
361 Broadway, New York. 


To Newspeaters. We furnish all the 
numbers of the SupPLtement. TJ hey are never 
out of print. If your News Companies give 
any excuse for not supplying you, send your 

rder to us by mail, and we will see that it is 
promptly filled. MUNN & CO. 


PATENTS. 

Any person who has made an invention, 
and desires to know whether it is probably 
new mt peg ant obtain eos o- 
cerning the same, jree of charge wri 
to he & Co., publishers of Tae Soren - 
TiFIic AmERIcAN, 361 Broadway, New York. 
For the past forty years, Messrs. Munn & Co. 
have gamed on, as a branch of —< busi- 
ness, the preparation and obtaining of patents. 
Many of the most reliable inventions have 
been ted through their Agency. Hand- 
Book about Patents sent free. 

Address MUNN & CO., 

361 Broadway, New York. 





NEW FRAGMENTS. 


By JOHN TYNDALL, F.R.S., 
Author of “ Fragments of Science,” “‘ Heat ESTABLISHED 1852 


as a Mode of Motion,” etc. OFFICE S:CoR PULTON@WILLIAMSS 
NEW YORAEG 
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12mo, 500 pages. Cloth, $2.00. 








Among the subjects treated in this 
volume are ‘‘ The Sabbath,’ ‘‘ Life in 
the Alps,” ‘‘ The Rainbow and its Con- 
geners,”” ‘‘ Common Water,” and ‘ At- 
omis, Molecules, and Ether-Waves.” 
In addition to the popular treatment of 
scientific themes, the author devotes 
several chapters to biographical sketches 
of the utmost interest, including studies 
of Count Rumford and Thomas Young, 
and chapters on ‘Louis Pasteur, his 
Life and Labors,” and ‘‘ Personal Recol- 
lections of Thomas Carlyle.” 
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AMERICA, 


And its Bearings upon the Antiquity of Man. 
By G. FREDERICK WRIGHT, 


Professor in Oberlin Theological Seminary. 
With an Appendix on ‘‘THE PROBABLE CAUSE OF GLACIATION,” by Warren 


Upuam, Assistant on the United States Geological Survey. With 150 Maps and Illustra- 
tions. New edition, containing a summary of important discoveries of the last two years. 


8vo. 640 pages. Cloth, $5.00. 


‘One of the most absorbing and interesting of all the recent issues in the department of 
popular science.”’—Chicago Herald. 

** Not a novel in all the list of this year’s publications has in it any pages of more thrilling 
interest than can be found in this book by Prof. Wright. There is nothing pedantic in the nar- 
rative, and the most serious themes and startling discoveries are treated with such charming 
naturalness and simplicity, that boys and girls, as well as their seniors, will be attracted to the 
story and find it difficult to lay it aside."—New York ¥ournal of Commerce. 

“Prof. Wright's work is great enough to be called monumental, There is not a page that 
is not instructive and suggestive. It is sure to make a reputation abroad as well as at home 
for its distinguished author, as one of the most active and intelligent of the living students of 
natural science and the special department of glacial action."—Philadelphia Bulletin. 











New York: D.. APPLETON & CO., 1, 3, & 5 Bond Street. 
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NOW READY. 


EVOLUTION IN SCIENCE, PHILOSOPHY. 
AND ART. 








A series of Lectures and Discussions before the BRooKLYN ETHICAL 
AssocraTION. With Portraits of Alfred R. Wallace, Ernst 
Haeckel, and Lewis G. Janes. 12mo, cloth, $2.00. Single num- 
bers, paper, 10 cents each. 

CONTENTS: 


. Alfred Russel Wallace. By Epwarp D. Cops, Ph.-D.. Professor in the Uni- 
versity of Pennsylvania, author of “ Origin of the Fittest,” “The Descent 
of Man,” ete. 


2. Ernst Haeckel. By Tuapvpevs B. Waxeman. 


3. The Scientific Method. By Franots Exuinewoop Assot, Ph.D., author of 
“Scientific Theism,” éte. 


. Herbert Spencer's Synthetic Philosophy. By Bexzsamix F. Unperwoop. 


}. Evolution of Chemistry. By Ropertr G. Eocuies, M. D., author of “ Evolu- 
tion of Mind,” “ Evolution of Medical Science,” etc. 


. Evolution of Electric and Magnetic Physics. By Antuur E. Kennegtty, Chief 
Electrician of the Edison Laboratory. 


. Eoolution of Botany. By Frepericx J. Woutume, Ph. G. 


. Zodlogy as related to Evolution. By the Rev. Jonnw ©. Krwpatt, author of 
“Evolution of Arms and Armor.” 


. Form and Color in Nature. By Wiutu1am Ports, author of “ Evolution of 
Vegetal Life,” etc. . 


. Optics as related to Evolution. By L. A. W. Artemay, M. A., M.D. 
11. Evolution of Art. By Joun A. TayYvor, author of “ Evolution of the State,” ete. 
12. Evolution of Architecture. By Rev. Joan W. Cuapwic, author of “ Charles 
Darwin,” “The Bible of To-day,” ete. 


13. Evolution of Sculpture. By Prof. Tomas Davipson, Translator of the 
Philosophical Works of Rosmini-Serbati, etc. 


14. Evolution of Painting. By Forrest P. Runpe xt. 


15. Evolution of Music. By Z; Smpney Sampson, author of “Evolution of 
Theology,” “ Primitive Man,” etc. 


16. Life as a Fine Art. By Lewis G. Janes, M.D., author of “ Primitive 
Christianity,” ‘‘ Evolution of Morals,” ete. 


17. The Doctrine of Evolution: its Scope and Influence. By Prof. Joun Frsxe, 
author of “Oosmic Philosophy,” “ Edward L. Youmans,” ete. 


‘“*A valuable series.’”"—Chicago Evening Journal. 


__ “* The addresses include some of the most important presentations and epitomes published 
in America. They are all upon important subjects, are prepared with great care, and are de- 
livered, for the most part, by highly eminent authorities.” — Public Opinion. 


“As a popular exposition of the latest phases of evolution this series is thorough and 
authoritative.” —Cincinnati Times-Star. 


D. APPLETON & CO., Publishers, 
1, 3, & 5 Bond Street, New York. 
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THE EARTH AND 
ITS INHABITANTS 


By ELISEE RECLUS. 


Edited by E. G. RAVENSTEIN, F.R.G.S., and A. H. KEAN, B. A. 








Vol. 1.—Greece, Turkey in Europe, Roumania, Servia, Montenegro, 
Italy, Spain, and Portugal. 


Vol. I1l.—Austria, Hun- 
iuitege = gary, Germany, Belgium, 
and the Netherlands. 


Vol. 1V.—England, Scotland, Ireland, and Wales. 


Vol. V.—The Northeast Atlantic, Islands of the North Atlantic, Scandinavia, 
European Islands of the Arctic Ocean, Russia in Europe. 


% * x 
Vol. 1.—Asiatic Russia, Caucasia, Siberia, etc. 


Vol. Il.—Chinese Empire Corea, Vol. Ill.—India and Indo- 
and Japan. China. 


Vol. 1V.—Arabia, Persia, Afghanistan, etc. 
% * x 
Vol. 1.—Egypt, Abyssinia, Soudan, etc. 


Vol. Il.— Algeria, Mo- 
rocco, Liberia, Senegam- A F R | ( A ac hartny and 
bia, Ashantee, etc. ‘Ey 


Vol. IV.—Cape Colony and Southeastern Section. 


OCEANICA, including AUSTRALIAN COLONIES and PACIFIC ISLANDS, One Vot. 
To be followed with about Four Voits. on NORTH AND SOUTH AMERICA. 











et events in Europe have arrested the attention of every intelligent mind ; 

a trustworthy description of the ‘‘ Earth and its Inhabitants’ can not fail at 
the present time to be more than ever a necessary acquisition for every household. 
The text describes in detail the mountains, seas, lakes, rivers, the tides, currents, 
soils, resources, and natural wealth, climate, natural history, logy, the social 
and political conditions of the various countries ; the nature and the extent of the 
trade and commerce of each country ; the origin and language of the various nations 
and the leading facts of their history ; the superstitions, beliefs, religions, peculiar 
modes of life, etc. ; the development of man as affected by his surroundings ; the 
influence of race, and race upon race, in that endless struggle which constitutes 
human progress. 

The volumes will contain over Three Thousand Maps, Plates, Cartograbbs, and Il\lus- 

, trations produced by the best artists in Europe. 


The publishers design, and will spare no expense in their efforts, to make it the most 
practical and interesting publication extant ; it will be sold by authorized agents, and in 
no case will it be supplied through dealers. 


PRICES AND STYLES OF BINDING : 
Library Leather, per vol., $6.00; Half Morocco, per vol., $7.00. 





New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 
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POLITICAL ECONOMY, Etc. 





Capital: A Critical Analysis of Capitalist Production. By Kari 
Marx. ‘Translated from the third German edition. 1 vol. 8vo. 
816 pages. Cloth, $3.00. 


“The publication of an English version of ‘Das Kapital’ needs no apology. On 
the contrary, an explanation might be expected why this English version has been 
delayed until now, seeing that for some years past the theories advocated in this book 
have been constantly referred to, attacked and defended, interpreted and misinter- 
preted in the periodical press and the current literature of both England and 
America.”—From Preface, 


Principles of Political Economy, with some of their Ap- 
plications to Social Philosophy. By Joun Sruarr Mu, 
2 vols. 8vo. Cloth, $4.00; half calf, extra, $8.00. 


Mill’s Principles of Political Economy: Abridged, with Crit- 
ical, Bibliographical, and Explanatory Notes, and a Sketch of the 
History of Political Economy. By J. Laurence Laveu in, Ph. D,, 
Assistant Professor of Political Economy in Harvard University. 
With 24 Maps and Charts. A Text-Book for Colleges. 8vo. 658 
pages. Cloth, $3.50. 


The Study of Political Economy. Hints to Students and 
Teachers. By J. Laurence Lavenum, Ph.D. 16mo. Cloth, 
$1.00. 


“The existence of this little book is due to an attempt to convey, by lectures to 
students, an understanding of the position which political economy holds in regard, 
not merely to its actual usefulness for every citizen, but to its disciplinary power.”— 
From Preface. 


The Elements of Political Economy. With some Applications 
to Questions of the Day. By J. Laurence Laven in, Assistant 
Professor of Political Economy in Harvard University. With 
Charts. 12mo. Cloth, $1.50. 


This work, although primarily intended for schools, gives so clear and compact a 
statement of the principles of political economy that it is eminently suitable for all 
persons taking up the study of the science. 


Physics and Politics; or, Thoughts on the Application of the 
Principles of “Natural Selection” and “Inheritance” to Political 
Society. By Watrer Bacenor. 12mo. Cloth, $1.50. 


“A new world of inventions—of railways and of telegraphs—has grown up 
around us which we can not help seeing; a new world of ideas is in the air and affects 
_us, though we do not see it. A full estimate of these effects would require a great 
book, and I am sure I could not write it; but I think I may usefully show how, upon 
one or two great points, the new ideas are modifying two old sciences—politics and 
political economy.”— The Author. 
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—- 


Recent Economic Changes, and their Effect on the Pro- 
duction and Distribution of Wealth and the Well- 
being of Society. By Davw A. Wetts, LL. D., D.C. L. 
12mo. Cloth, $2.00. 


The readers of “The Popular Science Monthly” will remember the interesting 
series of papers communicated to its pages during the years 1887 and 1888 by Mr. 
David A. Wells; in which were traced out, and exhibited in something like regular 
order, the causes and extent of the wonderful industrial and social changes and ac- 
companying disturbances which have especially characterized the last fifteen or 
twenty years of the world’s history. These papers have been in great part rewritten 
by the author, and brought down to the latest date, and are now presented in one 
convenient volume. 


Hand-Book of Social Economy ; or, The Worker's ABC. By 
Epmonp Axsout. 12mo. Cloth, $2.00. 


CONTENTS.—Man’s Wants; Useful Things; Production ; Parasites ; Exchange ; 
Liberty ; Money ; Wages; Savings and Capital ; Strikes ; Co-operation ; Assurance, and 
some other Desirable Novelties. 


The Science of Politics. By Suetpon Amos, M.A. 12mo. 
Cloth, $1.75. 


CONTENTS.—Chapter I. Nature and Limits of the Science of Politics; II. Po- 
litical Terms; III. Political Reasoning; IV. The Geographical Area of Modern 
Politics; V. The Primary Elements of Political Life and Action; VI. Constitutions; 
VII. Local Government; VIII. The Government of Dependencies; IX. Foreign Re- 
lations; X. The Province of Government; XI. Revolutions in States; XII. Right and 
Wrong in Politics. 


Chapters in Political Economy. By Atserr 8. Bottks, 
Lecturer on Political Economy in the Boston University. Square 
12mo. Cloth, $1.50. 


CONTENTS.—The Field and Importance of Political Economy; The Payment 
of Labor; On the Increase of Wages; Effect of Machinery on Labor; On the Mean- 
ing and Causes of Value; A Measure of Value; Money and its Uses; Decline in the 
Value of Gold and Silver; The Money of the Future; The Good and Evil of Bank- 
ing; The Financial Panic of 1873; Relation of Banks to Speculators; Influence of 
Credit on Prices; On Legal Interference with the Loan of Money, Payment of Labor, 
and Contracts of Corporations; Advantages of Exchange; Taxation. 


Public Debts: An Essay in the Science of Finance. By Henry C. 
Apams, Ph. D., of the University of Michigan, and Cornell Univer- 
sity. 8vo. Cloth, $2.50. 


CONTENTS.—Part I. Pustic Borrowrne as A Frvancran Portcy. Modern 
Public Debts; Political Tendencies of Public Debts; Social Tendencies of Public 
. Debts; Industrial Effects of Public Borrowing; When may States Borrow Money? 
Part 11. Nationa Dericrr Frvancrertne. Financial Management of a War; 
Classification of Public Debts; Liquidation of War Accounts; Peace Management . 
of a Public Debt; Payment of Public Debts. Part III. Locat Dericrr Frvancier- 
ing. Comparison of Local with National Debts; State Indebtedness between 1530 
and 1850; Municipal Indebtedness; Policy of Restricting Governmental Duties. 
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POLITICAL ECONOMY, Etc.—( Continued.) 








Money and the Mechanism of Exchange. By W. Sranury 
Jevons, Professor of Logic and Political Economy in Owens Col- 
lege, Manchester. 12mo. Cloth, $1.75. 


Elements of Economics. By Henry Dunnine Macixop, M. A., 
of Trinity College, Cambridge, and the Inner Temple, Barrister-at- 
Law selected hy the Royal Commissioners for the Digest of the Law 
to prepare the Digest of the Law of Bills of Exchange, Bank 
Notes, etc. Lecturer on Political Economy in the University of 
Cambridge. In two vols. 12mo. Cloth, $1.75 each. 





Currency and Banking. By Bonamy Prices, Professor of Polit- 
ical Economy in the University of Oxford. 12mo. Cloth, $1.50.. 


Paper Money, the Root of Evil. An Examination of the Cur- 
rency of the United States, with Practical Suggestions for restor- 
ing Specie Payments without robbing Debtors. By C. A. Mann. 
12mo. Cloth, $2.00. ; 


Capital and Population: A Study of the Economic Effects of 
their Relations to Each Other. By F. B. Hawtey. 12mo. 
Cloth, $1.50. 





A Critical Examination of our Financial Policy during 
the Southern Rebellion. By Simon Newcoms.  16mo. 
Cloth, $1.00. 


“The objects of the essay are to trace our present financial system to its effects on 
the power of our Government, the ~permanence of our institutions, the future well- 
being of society, and other great national interests; to show how certain principles 
of social science are illustrated in its workings; and incidentally to inquire in what 
ways it may be improved.”—/'rom the Preface. 


Selected Speeches and Reports on Finance and Taxation, 


from 1859 to 1878. By Jonn Suerman, Secretary of the Treasury. 
8vo. Cloth, $2.50. , 


Protection vs. Free Trade. The Scientific Validity and Eco- 
: nomic Operation of Defensive Duties in the United States. By 
; Henry M. Horr. 12mo. Cloth, $2.00. Cheap edition, paper, 
} 50 cents. 


The author of this work is well known as formerly Governor of Pennsylvania. He 
appears in this volume as a defender of protéction, discussing the subject in a judicial 
spirit, with great fullness. 


Protection to Home Industry. Four Lectures delivered in 
Harvard University, January, 1885. By R. E. Tuompson, A. M., 
Professor in the University of Pennsylvania. 8vo. Cloth, $1.00. 





New York: D. APPLETON & CO., Publishers, 1, 8, & 5 Bond Street. 
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WORKS ON ASTRONOMY. 





Astronomy with an Opera-Glass. A Popular Introduction 
to the Study of the Starry Heavens with the Simplest of Optical 
Instruments. With Maps and Directions to facilitate the Recog- 


nition of the Constellations and the Principal Stars visible to the 
Naked Eye. By Garrertr P. Serviss. 8vo. Cloth, $1.50. 


Origin of the Stars, and the Causes of their Motions and 
their Light. By Jacos Ennis. 12mo. Cloth, $2.00. 


Outlines of Astronomy. By Sir J. J. W. Herscuer. With 
Plates and Woodcuts. Eleventh edition. S8vo. Cloth, $4.00. 


Studies in Spectrum Analysis. By J. Norman Lockyer, 
F. R.S., Correspondent of the Institute of France, etc. With 60 
Illustrations. 12mo. Cloth, $2.50. 


Astronomy and Geology Compared. By Lord Ormatuwarre. 
18mo. Tinted paper. Cloth, $1.00. 


Contents.—Part I. Astronomy and Geology Compared; II. Remarks on 
he Theories of Mr. Darwin and Mr. Buckle; III. Progress and Civilization. 


Spectrum Analysis, in its Application to Terrestrial 
Substances, and the Physical Constitution of the 
Heavenly Bodies. Familiarly explained by Dr. H. Scuetien, 
Director der Realschule I. O. Cologne. Translated from the second 
enlarged and revised German edition by Jane and Caroutne Las- 
sELL. Edited, with Notes, by Witttam Huaerns, LL. D. With 
numerous Woodcuts, Colored Plates, and Portraits; also Ang- 
strém’s and Kirchhoff’s Maps. 8vo. Cloth, $6.00. 


The Sun. By ©. A. Youna, Ph. D., LL. D., Professor of Astronomy 
in the College of New Jersey. With numerous IIlustrations. 
Third edition. With Supplementary Note. 12mo. Cloth, $2.00. 


“Professor Young is an authority’on ‘The Sun,’ and writes from intimate 
knowledge. He has studied that great luminary all his life, invented and im- 
proved instruments for observing it, gone to all quarters of the world in search 
of the best places and opportunities to watch it, and has contributed important 
discoveries that have extended our knowledge of it.”— Popular Science Monthly. 





New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 
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A BOOK FOR THE MOUNTAINS AwD THE SEA-SIDE. 


Astronomy with an Opera-Glass: 


A Popular Introduction to the Study of the Starry Heavens, 
with the Simplest of Optical Instruments. 


WITH MAPS AND DIRECTIONS TO FACILITATE THE RECOGNITION OF THE 
CONSTELLATIONS AND THE PRINCIPAL STARS VISIBLE 
TO THE NAKED EYE. 


By GARRETT P. SERVISS. 


“T have always looked at the 
heavens wistfully, but have hitherto 
found nobody to give me a pleasant 
introduction to the untechnical and 
easily understood facts of astron- 
omy. I had therefore come to feel 
that, inasmuch as I could not attack 
the science with professional pur- 
pose and vigor, I must be content 
to let it alone wholly. Your book 
has Lane me just the helpful hand 
I had for many years longed to get 
hold of. It seems as if written ex- 
pressly for me, and I want to thank 

ou warmly for writing it... . 
btless there are hundreds of 
others whose case is like my own; 
I can wish all such no better fortune 
than to come across a copy of your 
ingenious and charming little 
book.”—Extract from a Private 
Letter to the Author. 


Deira Canis Masoris aND 1Ts NEIGHBORS. “It is the first book which we 

(From “ Astronomy with an Opera-Giass.”) have noticed that gives due praise 

to the opera-glass as a means of en- 

joying the stars. And, take it all in all, it is what Karl Wilbur would call the most 

‘human’ book on the subject that we have seen; its style is agreeable, readable, 

lively, never dull, and never over-rhetorical. It is full of clear sketches of the ancient 

literature of the stars, and also shows a thorough acquaintance with astronomy as 

known in 1888. The illustrations are als) good, and will be a-sufficient aid to one 

seeking to use the book as it ought to be used. namely, as a practical guide to the 
enjoyment of the heavens through an opera-glass.”"— Zhe Literary World, Boston, 








“Mr. Garrett P. Serviss, a well-known lecturer and writer on astronomical topics, 
has prepared a most interesting and even — book called * Astronomy with 
an Opera-Glass.’ In it he shows how with this simplest of optical instruments one 
can study the heavens with constantly increasing wonder and delight.”——-7he Chris- 
tian Union, New York. 


“The author has opened up a new field of rational pleasure to all who can share 
his enthusiasm and wiil follow his instructions.”—Journal of Commerce, New York. 


“This book ought to make star-gazing popular. ... A glass need cost no mere 
than two or three theatre tickets, while for an observatory the roof of a city house, 
just as it is, is sufficient, though any place out of doors in the country is better.” — 
The New York Herald. 


One Volume, S8vo, cloth. Price, $1.50. 


D. APPLETON & CO., Publishers, 
1, 3, & 5 Bond Street, New York City. 
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International Scientific Series. 


(LATEST VOLUMES.) 


The Colours of Animals : 
THEIR MEANING AND USE. Especially considered in the case of 
Insects. By EDWARD BAGNALL POULTON, F. R. S. With Chromo-litho- 
graphic Frontispiece and Sixty-six Figures in Text. 12mo. Cloth, $1.75. 
** Mr. Poulton is to be congratulated on having produced so readable and suggestive a vol- 
ume on one of the most attractive departments of natural history, and on having by his own 


researches contributed so largely to the solution of some of the more interesting problems 
which it presents."—ALFRED R. WALLACE, in NVature. 


The Phystology of Bodily Exercise. 


By FERNAND LAGRANGE, M.D. International Scientific Series. 12mo. 
Cloth, $1.75. 

CONTENTS.—Part I. Muscular Work; Part II. Fatigue ; Part III. Habituation 
to Work; Part IV. The Different Exercises; Part V. The Results of Exercise; Part 
VI. The Office of the Brain in Exercise. 

“ This latest volume in the ‘ International Scientific Series’ ought to be a the hands of all 
physicians, athletes, trainers, and gymnasts. The general reader will find it instructive in its 
discussions of muscular work ; fatigue; habituation to work; exercise, physical and mental ; 
and of the relation of fatigue to disease. The book is practical and experimental, of extreme 
interest, and marked by the latest physiological learning.” — 7he Avangelist. 


The Primitive F amily. 
IN ITS ORIGIN AND DEVELOPMENT. By Prof. C. N. STARCKE, 


of the Copenhagen University. 12mo. Cloth, $1.75. 


CONTENTS.—Introduction. I. Definition of Kinship. 1. Australia; 2. Amer- 
ica; 3. Africa; 4. Asia; 5. Polynesia ; 6. Aryan Peoples. II. The Primitive Family. 
1. Father and Child; 2. Polyandry; 3. The Levirate and Niyoga; 4. Inheritance by 
Brothers, and other supposed Proofs of Polyandry; 5. Nomenclatures ; 6. Exogamy and 
Endogamy ; 7. Marriage and its Development ; 8. The Family, the Clan, and the Tribe. 


**It has been the task of Prof. Starcke to collate the already large literature on clans, tribes, 
and families among primitive, early, and savage man, reduce the facts already gathered to 
something like a system, and sift the evidence in favor of this or that theory. The field for 
speculations in matters of the relations of the sexes before and after marriage, the connections 
between parents and children, the evolution of the family, the clan, and the tribe, and with 
regard to the human group, which we ought to accept as the unit from which the state 
is evolved, is a field almost without bounds, and subject to strange contradictions.”—NVew 
York Times. 


On the Senses, Instincts, and Intell1- 
gence of Animals. 


WITH SPECIAL REFERENCE TO INSECTS. By Sir JoHN Lus- 
BOCK, Bart., F.R.S., author of “Ants, Bees, and Wasps,” “ Pre- 
historic Times,” etc. With over 100 Illustrations. 12mo. Cloth, $1.75. 


‘*In the present volume I have collected together some of my recent observations on the 
senses and intelligence of animals, and especially of insects. 
‘* While attempting to understand the manners and customs, habits and behavior, of ani- 
mals, as well as for the purpose of devising test experiments, I have found it necessary to 
,Make myself acquainted as far as possible with the mechanism of the senses, and the organs 
by- means of which sensations are transmitted. With this object I had to look up a great num- 
ber of memoirs, in various languages, and scattered through many different periodicals ; and 
it seemed to me that it might be interesting, and save others some of the labor I had to under- 
go myself, if | were to bring together the notes I had made, and give a list of the principal 
memoirs consulted. I have accordingly attempted to give, very briefly, some idea of the 
organs of sense, commencing in each case with those of man himself.”-—-From the Preface. 


New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 
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JOURNAL OF 
CUTANEOUS AND GENITO-URINARY 
DISEASES. 


EDITED BY 


JOHN A. FORDYCE, M.D. 





PUBLISHED MONTHLY. 





HE history of this journal has been one of progression, and, under the present 
editorial management, there can be no doubt that it will preserve and increase the 
reputation already established. 

This journal is not, as its name might indicate, solely for specialists, but it appeals 
quite as strongly to the general practitioner, to whom it is an invaluable aid, in that it 
enables him to become conversant with the advances in, and the literature of, dermatology 
and syphilography. Devoted to the diseases indicated in its title, the Journat will be 
contributed to by the most eminent dermatologists and syphilographers in this country. 

Letters from Europe, one or more of which will appear in each issue of the Jovrnat, 
will keep the reader informed of the advances in this department of medicine at the 
great medical centers, Vienna, Berlin, and Paris. 

A feature of the Jocrnat will be the publication of abstracts of translations of nota- 
ble papers and selections from foreign journals, 

Due prominence will be given to Society Transactions, including papers read and the 
discussions had thereon, so far as they have a bearing upon the subjects to which the 
pages of the Journat are devoted. 

It is generally recognized that the most elaborate description often fails to convey a 
clear conception of the characters of cutaneous lesions. A good picture of a skin disease, 
faithfully reproduced, gives a more ‘accurate idea of the objective appearances than can 
be derived from a hundred pages of text. 

From the first establishment of this journal it has been the aim of its editors to make 
the illustrations a prominent and distinctive feature—valuable by reason of the intrinsic 
interest of the subjects portrayed, and attractive by the superior quality of their execu- 
tion. It is due the publishers to state that they have seconded their efforts in this 
direction in the most liberal spirit, and have offered every facility for producing the best 
class of work, regardless of expense. sy 


The catalogue of subjects portrayed is rich in practical interest and variety, represent- 
ing the rarer forms of skin disease as well as those more commonly met with in practice. 
The readers of the Jovenat have been presented with a series of illustrations which, 
taken collectively, would form a large and most valuable atlas of skin and venereal dis- 
eases, It may be justly claimed, without invidious comparison, that no other medical 
journal in this country, general or special, furnishes its readers with such a number and 
variety of high-class illustrations. 

Both the editors and the publishers will put forth every effort to make the JournaL 
instructive, attractive, and a representative one of its class; and they feel assured that 
‘very practitioner, whose work brings him in contact with cutaneous or genito-urinary 
diseases, will find it of great value and assistance to him. 


Subscription price, $2.50 per Annum. 


Subscriptions should be arranged to expire with either June 
or December number. 





New York: D. APPLETON & CO., Publishers, 1, 3, & 5 Bond Street. 
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AYER’S 
Hair Vigor 


Is the best prepara- 
tion for the hair in the 
world, It restores 
faded, thin, and gray 
hair to its original 
color, texture, and 
abundance; prevents 
it from falling out,and 
promotes a new and 
vigorous growth. It 
is perfectly harm- 
less, keeps the scalp 
clean, cures troublesome humors, and is the 


Most Fashionable 


hair-dressing in the market. No matter 
how dry and wiry the hair may be, under 
the influence of Ayer’s Hair Vigor it be- 
comes pliable to the comb and brush. When 
desired to restore color, the bottle should 
be well shaken; but not, if a dressing only is 
needed. That the hair may retain its 
youthful color, fullness, and beauty, it 
should be dressed daily with 


Ayer’s Hair Vigor 
Prepared by Dr. J.C. Ayer & Co., Lowell, Masa, 








Closes doors 
without 
slamming or 
breaking of 


For sale by the 
Norton Door Check & Spring Co., 
505 SEARS BUILDING, Boston, Mass. 


AGENTS WANTED. 











BLAIR’S PILLS. 


Great English Remedy 
or Gout & Rheumatism. 


Large Box 34, Small 14 Pills 
At all Druggists and 
224 WILLIAM ST., NEW YORK. 
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Very Simple in if EEL 
Adjustable for Wear, 
Easy to Operate, 
Powerful Manifolder, 
Best for Mimeograph Work, &c. 


Send for Testimonial Letters and Information. 





THE AMERICAN WRITING MACHINE CO. 


HARTFORD, CONN. 
Branch Offices: 237 Lroadway, New York. 


14 W. 4th Street, Cincinnati, 0. 
612 Chestnut St., Philadelphia, Pa. 


ENGLISH FACTORY, COVENTRY, ENGLAND. 
BOILING WATER OR MILK, 


EPPS’S 


GRATEFUL—COMFORTING. 


COCOA 


LABELLED 1-2 LB. TINS ONLY. ® 
EUROPEAN TOURS. 


SPECIAL FEATURES. SELECT PARTIES. 
Organized 1882. For “Itinerary,” address 
HOWARD 8. PAINE, A. M., M. D., Albany, x. ¥. ¥. 











B te Per t Cent, Met ® Oregon Investment. Prune 


of this Company for sale 
installments. Crops aND Banks eg *- Fall Iv 
Oregon. Send for our new Se Taz Farx 
Trust & Loan Co., 


BF es WCOHi mVsTatNt Ch, enka 
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ears Soap 


“Fine feathers” may “make fine birds”; but fine boxes 





and scent do not make fine soap, not even if the price is high. 





The finest soap in the world is Pears’—the fineness is in 
the soap itself—and the price is strangely low, for a reason 
however— 15, cents. 

This is Pears’ unscented. There are three variations upon 
it: scented, otto of rose, and shaving-stick. They are all the 
same, except shape and perfume. 

There is also Pears’ Glycerine Soap, which is scented. 
[Some skins are wholesomely touched by glycerine; some 
-are not. If yours is not, of course you avoid it in soap. ] 

All equally fine as soaps; but perfume is costly, especially 
otto of rose. You may, or may not, care for it. 

The distinguishing feature of Pears’ is this: the fineness 
is in the soap. 


What is it? What constitutes fineness in soap? It is 





freedom from fat and alkali. Fat makes soap disagreeable; 


alkali bites, makes tender, inflames. 





Most toilet soaps are imperfectly made, unbalanced, excess 





of fat or alkali, often of both. They depend on boxes and 





perfume. A box that costs five cents adds forty cents to the | y 






price of the soap sometimes. 
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Have shown themselves so far superior to all @ 


others in Beauty of Tone, Elasticity of Touch, 
Excellence of Workmanship, and great Dura- 3 
bility, that they are earnestly sought for by all : 


Persons desiring 


THE VERY BEST PIANO. 





CAUTION.—All genuine Decker Pianos have the following name | 


(precisely as here shown) above the keys: 
Becker Brothers. 
New York, 


Salesrooms: No. 33 Union Square, West. 





SEND FOR ILLUSTRATED CATALOGUE. 
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J, MATCHLESS PIANOS. 


568 ree en? ES 








VON BULOW. 


LETTERS FROM THE WORLL 





Fung BORE int SE 
"a ¥ 7 


-GREATES PIANISTS, 
DALBERT. 


wet 





They BoTH DECLARE the FX NY AQ BB FA the nest Pianos in iin 





VON BULOW’S LETTER, 
AFTER 
CONCERT TOUR, 1890. 


To WM. KNABE, Eaq., Baltimore. 
Dear Sir: My renewed and by more use— 
circumstances. 





under as bad health 
at ee et 

your Pianos second an 

season has throughout confirmed in the 
opinion I last ak FS. 
and touch of the Knabe are more sy npa- 


thetie to my ears and hands than sound and 
touch of any other Pianos in the United States. 
As I met with frequent opportunities of estab- 


lishi between the Knabe Pianos 
and . taney Aig a. 
ing producers, I dare now declare 
thon the absolutely best in America. With sin- 
cere regara:, 

Yours truly, 


DR. HANS VON BULOW. 
Hamburg, Vith May, 1890. 











EUGEN D’ALBERT’S LETTER 
To 
WM, KNABE & CO. 





(Translated from the German.) 


the Knabe Pianos, and from fullest conviction 
I declare them to be the best Instruments of 
America. Should I return here for artistic pur- 
poses—which may be the case very soon—I shall 
most certainly use the pianos of this celebrated 
make. I give this testimonial with pleasure, 
voluntarily, and entirely unsolicited for by the 
house of Knabe. 
EUGEN D ALBERT. 


New York, May 16, 1890. 











GRAND, UPRIGHT | 
BALTIMORE, 22-24 W. Baltimore St. 
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S AND SQUARE. 
NEW YORK, 148 Fifth Ave. 


WASHINGTON, 817 Pennsylvania Avenue. 





THE CAUSE OF AN 
ICE AGE. 
By Sir ROBERT BALL, LL.D, F.B. 8, 


Royal Astronomer of Ireland, author of 


“Starland.” The first volame in the 


MopeRN Scrence Series, edited by Sir 


Joun Lusppock. 12mo. Cloth, $1.00. 


“An exceedingly bright and interesting dis- 
vussion of some of the marvelous physical. revolu- 
tions of which our earth has been the scene. Of 
the various ages traced and located by scientists, 
none is more interesting or can be more so than the 
Ice age, and never have its phenomena been more 
clearly and graphically described, or its causes 
- more definitely located, than in this thrillingly in- 
teresting volume.’’— Boston Traveller. 


D. APPLETON & C0., Publishers, 


1, 8, & 5 Bown Srreer, New Yorx. 
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GOLD MEDAL, PARIS, 1878. 


W.Baxer & Co.'s 
Breakfast 
® (Cocoa 


from which the excess of 
oil has been removed, 


Is Absolutely Pure 
and it is Soluble. 


are used in its prepar- 
ation. It has more 
than three times the 
strength of Cocoa 
































ANNUAL REPORT OF ° 


ORK LIFE INS.CO.. 


OFFICE, Nos. 346 & 3488 BROADWAY, NEW YORK. 


JANUARY 1, 1892. 


-ASSETS. 


» Real Estate, aetetag all Office Buildings and property purchased 
under forecl $12, aa 15 
77 40 


,406,233 56 
4,551,000 00 





market value of Securities held as col- 


existing Policies (the Reserve on these Policies, 
included in Liabilities, amounts to over $2,000,000) 
‘Cash in Office and in Banks and es Companies 
nterest and Rents due and accru 





. LIABILITIES. 
’ Reserve, or Value of outstanding Policies, at Actuaries’ 4 per cent, as 
per Certificate of New York State :usurance Department 
Reserve on Annuities, in excess of State Standard 
Approved Losses in course of ae 
Renasted Losses awaiting proof, etc 


Matured Endowments due and unpaid (claims not presented) 
Annuities due and unpaid (claims not presented) 
ree paid in advance 4 4 
192 SO 


$1 10,806,267 $0 





US, being the same amount which will be shown to be the 
ameare s Surplus by the Annual Report of the New York 7 
State Insurance Department as of December 1, 1891 $15,141,023 , 


Estimated Surplus accrued on Tontine Policies $9,757,121 oo 
be = ** ali other re $,383,902 31—$15, 141,02: 


INCOME. 
Premiums received on Insurance Policies $23,554, 97 
Premiums paid by Dividends and by Surrender Values 1,430 oo 
Premiums received for Annuities 1,304,120 8 
Deduct amount paid for re-insurance ne 3 
Total Premium Income 
Interest and Rents received 
Trust Deposit received and held for account of beneficiaries under 
the terms of Policies 


Total Income.......... 











2853 


82 


tert man paid on Ry wad 
Total Amount wad Broker 
Pre nacg votes pee to Agents 


4 file tint ; NOTE AS TO SURPLUS. 

on Janay s, <p according to the valuations of Securities made by the 
: be ag Policy Department fo ie Zz eunet eutealedelen, thd necuuie ig to the State Seattond 
: was A 
q But the Trustees have deemed it for the best interests of the policy-holders to apply @ 
part thereof in the reduction of values of several uildings, such reduction 


we also deemed it best fo ares Se Bauve held for annuitants 
above the sum fixed by the State standard of valuation, such excess being 


Number of Policies issued during 1891, -w Insurance, 
eb en we a mf a gt oll 
JOHN A. McCALL, President. 
TRUSTEES: 

Joun N. STEARNS, 

We, L. Strona, 

Henry Lo 

A. Be Bago 
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